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Chapter 4
Other CEQA-Required Analysis

This chapter identifies cumulative impacts, significant and unavoidable impacts, significant
irreversible environmental changes, and growth-inducing impacts.

4.1 Cumulative Impacts

CEQA defines cumulative impacts as “two or more individual effects which, when considered
together, are considerable,” and suggests that cumulative impacts may “result from individually
minor but collectively significant projects taking place over a period of time” (State CEQA Guidelines
Section 15355). CEQA documents are required toinclude a discussion of potential cumulative effects
when those effects would be significant, and the State CEQA Guidelines suggesttwo possible
methods for assessing potential cumulative effects: 1) the “list” approach and 2) the “projection”
approach (State CEQA Guidelines Section 15130).

The focus of analysis is to identify the Proposed Project’s contribution to cumulative impacts thatare
significantand to assess whether the Proposed Project’s contribution would be considerable. Where
the Proposed Project would have no impact on a resource or can be clearly shown to have a less-
than-considerable contribution to potential cumulative impacts, the discussion of cumulative
impactsis brief. Where cumulative impacts can be shown to be less than significantin the area
where the Proposed Project would contribute, the discussion is also brief. Where the Proposed
Project has a potential to contribute considerably to a significant cumulative impact, the analysis is
more detailed but remains focused on the Proposed Project’s potential contribution rather than
articulating the cumulative impact comprehensively.

Under CEQA, the Peninsula Corridor Joint Powers Board (JPB) is not responsible to mitigate the
overall cumulative impact. Specifically, the High-Speed Rail (HSR) Blended Service (described fully
in Section 4.1.3.1, Rail Projects Planned within the Caltrain Corridor)is not the Proposed Project
being analyzed in this EIR or thatis being considered by the JPB for potential approval. The JPB is
responsible for analyzing potentially feasible mitigation to address the Proposed Project’s
considerable contributions to identified significant cumulative impacts only. Thus, the obligation to
assess mitigation is limited to the “fair share” portion of a significant cumulative impactthatis due
to the Proposed Project’s considerable contribution. Other cumulative projects have a similar
obligation for their contributions to significant cumulative impacts. Thus, for example, in any future
environmental evaluation of Blended Service, the California High-Speed Rail Authority (CHSRA)
would be responsible for assessing feasible mitigation for its direct project impacts as well as any
considerable contributions to significant cumulative impacts.

4.1.1 Approach and Methodology

CEQA Guidelines Section 15130(b) states that the discussion of cumulative impacts should include:

e Either 1) alist of past, present, and probable future projects producing related or cumulative
impacts or 2) a summary of projections contained in an adopted general plan or similar
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Peninsula CorridorJoint Powers Board Other CEQA-Required Analysis

document, or in an adopted or certified environmental document, that described or evaluated
conditions contributing to a cumulative impact.

e A discussion of the geographicscope of the area affected by the cumulative impact.
e A summary of expected environmental effects to be produced by these projects.

e Reasonable, feasible options for mitigating or avoiding the project’s contribution to any
significant cumulative effects.

This EIR used a hybrid approach, explained below, to best disclose different cumulative impacts.

e Projections: This approach is used to disclose broad regional cumulative impacts related to
regional air quality, greenhouse gas emissions, publicservices and utilities, and
transportation/traffic (for general growth driving traffic and transit use).

e List Approach: Specific projectsin or adjacentto the Caltrain corridor from San Francisco to San
Jose were examined for the potential, along with the Proposed Project, to resultin cumulatively
significantlocalized impacts. This analysis considered transportation projects proposed for the
Caltrain Corridor, as well as land development projects that are planned directly adjacent to the
Caltrain Corridor. The list approach was used for analyzing impacts related to aesthetics, local
air quality, biological resources, cultural resources, electromagnetic fields and electromagnetic
interference (EMF /EMI), geology, soils and seismicity, hazards and hazardous materials,
hydrology and water quality,land use and recreation, noise and vibration, and
transportation/traffic (for analysis of construction transportation and traffic effects and for
transportation improvements assumed for cumulative ridership and traffic analysis).

Table 4-1 summarizes the methodology used for each cumulative subject analysisas well as the
geographicarea of analysis.

As described in Section 3.0, Approach to Impact Analysis, the Proposed Project would have no impact
on mineral resources or agricultural resources. Because the Proposed Project would have no impact,
it cannot contribute to any potential cumulative impacts and these resource areasare not discussed
furtherin the cumulative impact analysis.

4.1.2 Projections/Regional Growth Characteristics

The Association of Bay Area Governments (ABAG) projections of land use and population growth
were used to estimate overall growth in San Francisco, San Mateo and Santa Clara Counties. These
projections are shown in Table 4-2. The Santa Clara Valley Transportation Authority (VTA) travel
demand forecasting model (VTA Model!) VTA was used to develop the travel forecasts for
development and growth through the year 2040 in the corridor. The ridership estimates2and the
ABAG projections of land use and growth were also used to model traffic conditions along the
corridor.

1VTA’s transportation model is an analytical tool that predicts travel patterns based upon spatial relationship
between socio-economic characteristics of population and employmentlocations, tripmaking and economic-related
activities in those areas and interconnecting transportation facilitates, including roadway, transitand bicycle and
pedestrian modes of travel. The VTA Local Transportation Model Consistency Guidelines (2009) outlines how the
model may be used by local jurisdictions to develop thelocal transportation models.

2 As noted in Section 3.14, ridership is reported usingboardings in this EIR, not boardings plus alightings.
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Table 4-1. Summary of Cumulative Impact Methodology

Other CEQA-Required Analysis

Resource Issue

Cumulative Method

Geographic Area of Impact

Aesthetics
Air Quality

Biological Resources

Cultural Resources
EMF/EMI
Geology, Soils and Seismicity

GHG Emissions and Climate
Change

Hazards and Hazardous
Materials

Hydrology and Water
Quality

Land Use and Recreation

Noise and Vibration

Population and Housing

Public Services and Utilities

Transportation/ Traffic

List
Projection (Criteria Pollutants)

List (Toxic Air Contaminants)

List

List
List
List
Projection (GHG emissions)

List (vulnerability to Climate
change impacts)

List

List

List
Projection (recreation demand)
List

Projection

List (Construction Disruption)

Projection (Operations)

List (Construction Analysis and
Transportation Improvements)

Projection (Operational Traffic)

Caltrain ROW and vicinity

Criteria pollutants: San Francisco Bay Area Air
Basin

Toxic air contaminants: Caltrain ROW and
immediate vicinity

Terrestrial species: Caltrain ROW and
immediate vicinity

Aquatic species: ROW, vicinity and downstream
Caltrain ROW and adjacent

Caltrain ROW and adjacent

Caltrain ROW and adjacent

The planet (GHG emissions)

San Francisco Peninsula (vulnerability to
climate change Impacts)

Caltrain ROW and adjacent

Caltrain ROW and downstream water bodies

Caltrain ROW and adjacent

Caltrain ROW and adjacent

San Francisco, San Mateo, and Santa Clara
Counties

Caltrain ROW and adjacent (Construction)

Service areas of regional providers to project
sites (Operations)

Caltrain ROW, roadways crossing ROW and
roadways near stations (traffic level of service,
bicycle and pedestrian facilities)

San Francisco Peninsula (regional traffic,
regional transit systems)
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Peninsula CorridorJoint Powers Board Other CEQA-Required Analysis

Table 4-2. 2010-2040 Population, Housing and Employment Growth in the Counties of the Caltrain
Corridor

Total Population Occupied Housing Units Employment (Total Jobs)

% %
Area 2010 2040 Change % Diff 2010 2040 Change Diff. 2010 2040 Change Diff.
San 805,235 1,076,305 271,070 34 345811 447,248 101,437 29 568,730 760,230 191,500 34
Francisco
County
San Mateo 718451 899,169 180,718 25 257,837 316,868 59,031 23 346,320 462,870 116,550 34
County

SantaClara 1,781,642 2,411,704 630,062 35 604,204 819,607 215403 36 906,270 1,263,834357,564 40
County

Note: The data for 2040 is based on data derived used in the VTA system ridership model. As explained in Appendix I, the
socioeconomic data used for the ridership model was based on available ABAG SCS forecasts in late 2012 when project EIR
analysis began. The ABAG 2013 projections released in fall 2013 are slightly different, butthe differences are notlarge
enough to have a significant influence on the ridership forecasts or on the EIR traffic analysis.

Source: U.S. Census 2010; Appendix I, Ridership Technical Memorandum.

4.1.3 Projects Considered

Reasonably foreseeable future projects are defined as the projects that have been adopted or have
otherwise demonstrated likelihood to occur based on documentation from project sponsors.

There are three types of cumulative projects considered: rail projects planned within the Caltrain
Corridor, other regional transportation improvements, and land development adjacentto the
Caltrain ROW. For land development along the Caltrain ROW, the JPB requested lists of reasonably
foreseeable projects from cities along the Caltrain and additional projects were added based on
general knowledge. The geographic areas considered for cumulative impact analyses vary by
individual resource, and can include different scales of impact (such as for criteria pollutants or
greenhouse gases). The geographicarea is noted in the beginning of each subject analysis.

Table 4-3 presents the applicable planningjurisdictions, the potential cumulative impact areas, the
estimated construction schedule associated with each cumulative project, and the distance of the
cumulative project to the Caltrain ROW. The project numbers in Table 4-3 correspond to the project
numbersin Figure 4-1. Figure 4-1 shows the approximate location of each project with respectto
the Caltrain ROW and proposed project components. The column titled “Potential Cumulative
Impact Areas” generally summarizes the anticipated cumulative impact areas known at this time.
Project information listed in Table 4-3 is based on information supplied by the cities the
surrounding Caltrain ROW and available environmental documents and information posted on
agency websites.

The source of cumulative projectinformation, unless otherwise noted in text below, is the
references noted at the end of Table 4-3 4-2.
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w13 Central Subway
—— 14 San Francisco Municipal Railway Bay Trolley Coach Re-Routing
15 Major Highway Improvements on the Peninsula (not shown on map)
16 RTP Major Non-Highway Improvements on the Peninsula
@ 16a San Jose Airport APM Connector
—— 16b Embarcadero Streetcar
16¢ Muni T-Line Extension
16d Palo Alto Caltrain Station and Bus Transit Center Expansion
16e Rengstorff Grade Separation
16f Tasman Express Long T Double-tracking (only intersection with Caltrain shown)
Not shown: BRT along El Camino Real
73 1-280 Teardown/"Boulevard”
74 Geneva Avenue Extension to US 101/Candlestick Point Interchange

[l Land Use Development in the Vicinityand 37 ¢ q5ing/900

Adjacent to the Caltrain ROW 38 500 EI Camino Real, Menlo Park
17  4th and King Railyards Redevelopment 39 1300 El Camino Real, Menlo Park
18 Brisbane Baylands Specific Plan 40 1460 El Camino Real, Menlo Park &\ Blossom Hill
19 Opus Office 41 1706 El Camino Real Medical Office <
20 3710-3760 Bayshore Boulevard 42 395 Page Mill Road
21 3700 Bayshore Boulevard 43 145 Hawthorne
22 1225 Floribunda Avenue 44 195 Page Mill Road (Park Plaza) 59 Former FMC site, aka Coleman Highline (PDC98-104, PD12-019)
23 MiRancho Market 45 3445 Alma Street (Alma Plaza) 60 Alameda (PD12-017)
24 Gas and Shop 46 100 Moffett Boulevard 61 Morrison Park Townhomes (PD06-094)
25 Sadigh Mixed Use 47 209-405 West Evelyn 62 785-807 The Alameda (PDC13-007)
26 Nazareth Terrace 48 100-200 West Evelyn 63 Baseball Stadium (PP05-214)
27 Cal Water Office 49 902 Villa Street 64 Park Avenue Senior and Family Housing (PDC13-012)
28 800 & 888 N. San Mateo Drive Apartments 50 871 West Evelyn 65 OSH West San Carlos (H13-008)
29 2090 Delaware Apartments 51 San Antonio Station 66 Lawrence Station Area Plan
30 San Carlos Transit Village 52 Northpark Apartments 67 Atherton Town Hall Complex N
31 Wheeler Plaza Redevelopment 53 South Whisman Precise Plan 68 Millbrae BART Station TOD
32 145 Monroe Street 54 Tripointe Homes 69 El Camino Real/Downtown Specific Plan (Menlo Park) A
33 Classics at Redwood City 55 Pacific Press — Courtyard 71 389 El Camino Real
34 Finger Avenue 56 Carmel Lofts 72 Diridon Station Area Plan Y 2 4
35 201 Marshall Street 57 Santa Clara Station Area Plan 75 Hillsdale Station Area Plan e e
36 Lathrop PARC 58 Earthquakes Stadium 76 North Fair Oaks Community Plan Miles
Note: This figure replaces Figure 4-1 from the Draft EIR. Figure 4-1

Projects Considered in the Cumulative Analysis
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Table 4-3. Projects Considered In the Cumulative Analysis

Other CEQA-Required Analysis

Project
Number

Jurisdiction

Project Title

Potential Cumulative Impact Areas

Estimated Construction
Schedule

Location relative to the
Proposed Project
(miles)

Potential Conflicts between Proposed
Project and Cumulative Project?

Rail Projects Planned within the Caltrain Corridor

City of East Palo Alto,
City of Union City, City
of Fremont, City of
Newark, City of
Redwood City

Corridor

No overlap in time or location. Air Quality; Biological Resources, Cultural Resources; Geology & Soils;
GHG emissions; Hazards and Hazardous Materials; Hydrology & Water Quality; Noise, Public Services
and Utilities; Transportation and Traffic.

Operations: Air Quality; GHG emissions; Noise and Vibration; Public Services and Utilities;
Transportation and Traffic.

la San Jose - San California High- Construction: Separated in time; but overlap from San Jose to San Francisco. Air Quality; Biological Estimated completion In the Caltrain corridor Nenebut-dDesign of passing tracks,
Francisco Speed Rail Phase 1 Resources, Cultural Resources; Geology & Soils; GHG emissions; Hazards and Hazardous Materials; by sometime between from San Francisco to and Diridon and Millbrae Stations may
Blended Service Hydrology and Water Quality; Noise; Public Services and Utilities; Transportation and Traffic. 2026 and 2029; San Jose and-the13 require realignment of some Proposed
{including Operations: Aesthetics; Air Quality; Biological Resources; EMF/EMI; GHG emissions; Hydrology and assum-ed construction - Project OCS poles and wires (as well
Transbay Terminal Water Quality; Land Use and Recreation; Noise and Vibration; Public Services and Utilities; sometime after 2020 .I;a;;g}.sgg Fransbay any proposed grade separations).
Center—and Transportation and Traffic. 2018 but before " Track upgrades and reconfiguration to
Dovwmntown 2026/2029 i . increase line speeds up to 110 mph
and potential improvements at the
: : King Station d ial i he 4th
and King Street station and system
improvements depending on revenue
service date and systems to be
determined.
1b San Francisco Transbay Transit Construction: Separated in time; but overlap from north of 16th street to 4th and King Street in San TTCin construction In the Caltrain corridor Construction within 4th and King
Center and Francisco. Air Quality; Biological Resources, Cultural Resources; Geology & Soils; GHG emissions; now. from north of 16th station/yard for DTX may disrupt
Downtown Hazards and Hazardous Materials; Hydrology and Water Quality; Noise; Public Services and Utilities; Assumed DTX Street to 4th and King Caltrain service and will require
Extension Project Transportation and Traffic. construction sometime ar:ld the 1-.3 miles from Coord?nation between TIPA- and
Operations: Aesthetics; Air Quality: Biological Resources; EMF/EMI; GHG emissions; Hydrology and after 2020 but before =~ 42and King to the San  Caltrain. As DTX no longer 1nct}1udes full
Water Quality; Land Use and Recreation; Noise and Vibration; Public Services and Utilities; 2026/2029. FranCl.SCO Transbay Dl_atfom_l r.econﬁ,quratlon at‘% and
Transportation and Traffic. Transit Center King, this isno longer a DTX issue.
2 San Jose — Merced San Joseto Merced  Construction: Separated in time but overlap at Diridon Station only. Air Quality; Biological Resources, 2021-2026 Overlap with Caltrain None, but design of Diridon Station
High-Speed Train Cultural Resources; Geology & Soils; GHG emissions; Hazards and Hazardous Materials; Hydrology & corridor only at San may require realignment of some
(as part of Phase 1 ~ Water Quality; Noise, Public Services and Utilities; Transportation and Traffic. Jose Diridon Station; Proposed Project OCS poles and wires.
blended system) Operations: Aesthetics, Air Quality; Biological Resources; EMF/EMI; GHG emissions; Hydrology and project then heads
Water Quality; Land Use and Recreation; Noise and Vibration; Public Services and Utilities; south?ast away from
Transportation and Traffic. Caltrain ROW
3 San Jose - San Future Full Construction: No construction impacts, only replacement of rolling stock. Complete between Caltrain ROW None
Francisco Electrified Operations: Air Quality, EMF/EMI, GHG Emissions, Noise and Vibration. 2020 and 2026/2029
4 Santa Clara, San Jose  Caltrain South Construction: Overlap between Santa Clara and Tamien Stations and in time. Air Quality; Cultural 2017-2023 Caltrain ROW None but construction will require
Terminal (Phase II Resources; Geology & Soils; GHG emissions; Hazards and Hazardous Materials; Hydrology & Water coordination.
and III) Quality; Noise, Public Services and Utilities; Transportation and Traffic.
Operations: Service increases included in other projects so impacts only related to permanent physical
improvements. Aesthetics, Hydrology and Water Quality; and Land Use and Recreation.
5 City of Menlo Park, Dumbarton Rail Construction: No construction in Caltrain corridor, but construction east of corridor in Redwood City. Sometime after 2020 Caltrain ROW None

Peninsula Corridor Electrification Project EIR
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Other CEQA-Required Analysis

Project

Number Jurisdiction

Project Title

Potential Cumulative Impact Areas

Location relative to the
Proposed Project
(miles)

Estimated Construction
Schedule

Potential Conflicts between Proposed
Project and Cumulative Project?

6 Stockton - San Jose ACEforward Construction: No construction in Caltrain ROW (covered by South Terminal Project) so no overlap in 2018-2022 or after Within Caltrain ROW None
and Stockton - Merced Program area, but potential overlap in time. Nearest potential area of construction would be Alviso wetlands area. from San Jose to Santa
Air Quality; Biological Resources, Cultural Resources; Geology & Soils; GHG emissions; Hazards and Clara; then forks east
Hazardous Materials; Hydrology & Water Quality; Noise, Public Services and Utilities; Transportation towards City of Fremont
and Traffic. along Union Pacific Rail
Operations: Overlap from Santa Clara to San Jose only. Air Quality; GHG emissions; Noise and Vibration; Road track
Public Services and Utilities; Transportation and Traffic.
7 City of San Jose, City of Capital Corridor Construction: No construction in Caltrain ROW (covered by South Terminal Project) so no overlap in 2016-2023 or after Within Caltrain ROW None
Fremont, City of Santa Oakland to San Jose, area. Nearest area of construction would be Santa Clara double track area. Potential overlap in time. Air from Santa Clara to San
Clara, City of Phase 2 Quality; Biological Resources, Cultural Resources; Geology & Soils; GHG emissions; Hazards and Jose only
Emeryville, City of Hazardous Materials; Hydrology & Water Quality; Noise, Public Services and Utilities; Transportation
Oakland and Traffic.
Operations: Overlap from Santa Clara to San Jose only. Air Quality; GHG emissions; Noise and Vibration;
Public Services and Utilities; Transportation and Traffic.
8 City of San Jose, City of BART Silicon Valley Construction: Overlap in time and in area from Santa Clara Station to Diridon Station. Air Quality; 2012-2023 Caltrain ROW at Santa None but connections between BART
Santa Clara Extension Biological Resources, Cultural Resources; Geology & Soils; GHG emissions; Hazards and Hazardous Clara Station and Caltrain stations at Diridon and
Materials; Hydrology & Water Quality; Noise, Public Services and Utilities; Transportation and Traffic. Santa Clara will require coordination
Operations: Overlap in adjacent operations from Santa Clara to San Jose only. Aesthetics; Air Quality;
EMF/EMI; GHG emissions; Noise and Vibration; Public Services and Utilities.
9 San Jose - San California State Rail Construction: No construction in corridor. No construction in Caltrain ROW from San  None
Francisco Plan .(Coast Operations: Air Quality, GHG emissions, Noise and Vibration, Transportation and Traffic. corridor; Service date Jose to San Francisco
Daylight) start by 2020
10 San Jose - San Freight Rail Future = Construction: No construction needed for current freight trains; Use of taller trains in future could may Incremental over time; Caltrain ROW Trains taller than current trains could
Francisco Plans require construction to provide clearances at bridges and tunnels. Air Quality; Cultural Resources; specific timing may-require construction to provide
Geology & Soils; GHG emissions; Hazards and Hazardous Materials; Hydrology & Water Quality; Noise, unknown clearances at bridges and tunnels. New
Public Services and Utilities; Transportation and Traffic. freight will have to complywith ERA
Operations: Air Quality; GHG emissions; Noise and Vibration; Public Services and Utilities. temporal-separation—requirements-
11 City of San Bruno San Bruno Grade Construction: No overlap in time but overlap in location in San Bruno. Air Quality; Biological Resources, 2010-2014 Caltrain ROW None; project will be completed before
Separation Project  Cultural Resources; Geology & Soils; GHG emissions; Hazards and Hazardous Materials; Hydrology & Proposed Project.
Water Quality; Noise, Public Services and Utilities; Transportation and Traffic.
Operations: Aesthetics; Noise and Vibration; Transportation and Traffic.
12 Cities of San Mateo, Other Caltrain Construction: Would overlap in location and some improvements would overlap in time. Air Quality; 2013 onward Caltrain Corridor and None, but may require coordination
Santa Clara, and San Planned Corridor Biological Resources, Cultural Resources; Geology & Soils; GHG emissions; Hazards and Hazardous project vicinity during construction.
Jose and other Improvements Materials; Hydrology & Water Quality; Noise, Public Services and Utilities; Transportation and Traffic. Potential OCS pole and wire relocation
location Operations: Aesthetics; Air Quality; GHG emissions; Noise and Vibration; Public Services and Utilities depending on timing of platform
improvements at 4th and King.
70 City of Millbrae BART Millbrae Tail Construction: Overlap south of Millbrae Station. Potential overlap in time. Air Quality; Cultural Assumed by 2020 20649 Caltrain ROW May require coordination on

Tracks

Resources; Geology & Soils; GHG emissions; Hazards and Hazardous Materials; Hydrology & Water
Quality; Noise, Public Services and Utilities; Transportation and Traffic.

Operations: Aesthetics; Air Quality; EMF/EMI; GHG emissions; Noise and Vibration; Public Services and
Utilities.

placement of OCS poles and wires
south of Millbrae BART station.
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Other CEQA-Required Analysis

Location relative to the

Project Estimated Construction Proposed Project Potential Conflicts between Proposed
Number Jurisdiction Project Title Potential Cumulative Impact Areas Schedule (miles) Project and Cumulative Project?
Other Regional Transportation Improvements
13 City and County of San Central Subway Construction: Overlap in time and adjacent area at San Francisco 4th and King Station. Air Quality; 2010-2019 Caltrain ROW None but construction coordination
Francisco Cultural Resources; Geology & Soils; GHG emissions; Hazards and Hazardous Materials; Hydrology & may be required ifboth projects are
Water Quality; Noise, Public Services and Utilities; Transportation and Traffic. active near San Francisco 4th and King
Operations: Air Quality; EMF/EMI; GHG emissions; Noise and Vibration; Public Services and Utilities; Station at same time.
Transportation and Traffic.
14 City and County of San San Francisco Construction: Overlap at 16th Street crossing of Caltrain ROW and possibly in time. Air Quality; Cultural Sometime before 2019 Passes over Caltrain Potential conflict requires technical
Francisco Municipal Railway  Resources; Geology & Soils; GHG emissions; Hazards and Hazardous Materials; Hydrology & Water tunnel ROW solution to resolve crossing of two
Bay Trolley Coach Quality; Noise, Public Services and Utilities; Transportation and Traffic. incompatible OCS power systems at
Re-Routing Operations: Air Quality; EMF/EMI; GHG emissions; Noise and Vibration; Public Services and Utilities; 16 Street crossing
Transportation and Traffic.
15 Caltrans, VTA Major Highway Includes following projects: VTA Silicon Valley Express Lanes Program; U.S. Highway 101 improvements Varies Less than 0.2 None
(Various jurisdictions) Improvements on including HOV/T lane from San Francisco county line to Whipple Avenue; express lanes between
the Peninsula Whipple Ave. and Cochrane Road, and auxiliary lanes from Marsh Road to Embarcadero Road to State
Route 85; and U.S. Highway 101 corridor interchange improvements at Candlestick Point (San
Francisco), Produce Avenue (South San Francisco), SR 92 (San Mateo), Oregon Expressway (Palo Alto),
and Zanker Road (San Jose).
Construction: Possible overlap in time but no overlap in location. Air Quality; Biological Resources;
Cultural Resources; Geology & Soils; GHG emissions; Hazards and Hazardous Materials; Hydrology and
Water Quality; Noise, Public Services and Utilities; Transportation and Traffic.
Operations: Air Quality; GHG emissions; Hydrology & Water Quality; Noise and Vibration; Public
Services and Utilities; Transportation and Traffic.
16 Caltrans, VTA RTP Major Non- Includes following projects: Embarcadero Streetcar (San Francisco); Southern Intermodal Terminal and Varies Caltrain ROW; and 1.02  Coordination needed between grade-
(Various jurisdictions) Highway MUNI T-Line Extension (San Francisco); Future grade separations in San Mateo County; Bus Rapid separation projects and OCS pole and
Improvements on Transit along El Camino Real; Palo Alto Caltrain Station and Bus Transit Center Expansion; Grade wire design.
the Peninsula separation at Rengstorff Avenue; Tasman Express Long T double tracking: Mineta San Jose International
Airport Automated People Mover Connector.
Construction: Possible overlap in time and location. Air Quality; Biological Resources; Cultural
Resources; Geology & Soils; GHG emissions; Hazards and Hazardous Materials; Noise, Public Services
and Utilities; Transportation and Traffic.
Operations: Air Quality; EMF/EMI; GHG emissions; Hydrology & Water Quality; Noise and Vibration;
Public Services and Utilities; Transportation and Traffic.
73 City and County of San [-280 Teardown/ Construction: No overlap in time but overlap inlocation at 4th and King Station, Caltrain ROW south to Unknown 4th and King Station, Yes. Project likely to be after 2020
Francisco “Boulevard”/ 4th 23rd Street. Air Quality; Cultural Resources; Geology & Soils; GHG emissions; Hazards and Hazardous Caltrain ROW southto 2049 based on current status of
and King Materials; Hydrology & Water Quality; Noise, Public Services and Utilities; Transportation and Traffic. 24rd Street, 1-280 in San planning. May require new tunnel for
underground station Operations: Aesthetics, Air Quality; GHG emissions; Hydrology & Water Quality; Land Use and Frar-lc-isco and Caltrain/HSR from 23Td to 4 }?nd King
Recreation; Noise and Vibration; Public Services and Utilities; Transportation and Traffic. additional areas ar_1d/or Cf)mplete rebuild of 4t and
King Station.
74 City of Brisbane Geneva Avenue to Construction: Overlap in location at Tunnel Avenue and proposed extension of Geneva Avenue, and in  2015-2020 Caltrain ROW Coordination require for OCS poles and

US 101 /Candlestick

time. Air Quality; Cultural Resources; GHG emissions; Hazards and Hazardous Materials; Hydrology &

Point Interchange

Water Quality; Noise, Transportation and Traffic.

Operations: Aesthetics, Air Quality; GHG emissions; Hydrology & Water Quality; Noise and Vibration;
Transportation and Traffic.

grade separation at Tunnel Avenue.
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Other CEQA-Required Analysis

Project

Number Jurisdiction

Project Title

Potential Cumulative Impact Areas

Estimated Construction
Schedule

Location relative to the
Proposed Project
(miles)

Potential Conflicts between Proposed
Project and Cumulative Project?

Land Development in the Vicinity and Adjacent to Caltrain ROW

17 City and County of San 4th and King Construction: No overlap in time but overlap in location at 4th and King. Air Quality; Cultural Unknown (likely after ~ Adjacent, and in Potentially depending on station
Francisco Railyards Resources; Geology & Soils; GHG emissions; Hazards and Hazardous Materials; Hydrology & Water 2020 2019) OCS/ESZ area outside configuration. Project likely to be after
Redevelopment Quality; Noise, Public Services and Utilities; Transportation and Traffic. ROW. 2020 2649 based on current status of
Operations: Aesthetics, Air Quality; GHG emissions; Hydrology & Water Quality; Land Use and planning. May. require re?locatlon of
Recreation; Noise and Vibration; Public Services and Utilities; Transportation and Traffic. OCS pole at wires at station.
18 City of Brisbane Brisbane Baylands  Construction: Overlap inlocation and directly adjacent. Air Quality; Biological Resources, Cultural Phased over 20 years Adjacent, and in Proposed Project will have minor
Specific Plan Resources; Geology & Soils; GHG emissions; Hazards and Hazardous Materials; Hydrology and Water (2015-2035) OCS/ESZ area outside encroachments on land included in
Quality, Noise, Public Services and Utilities; Transportation and Traffic. ROW specific plan which won’t change
Operations: Aesthetics, Air Quality; GHG emissions; Hydrology & Water Quality; Land Use and ov.erall plans but may require minor
Recreation; Noise and Vibration; Public Services and Utilities; Transportation and Traffic. adjustments.
19 City of Brisbane Opus Office Construction: No overlap in location. Air Quality; Biological Resources, Cultural Resources; Geology & Unknown; likely before 0.10 None
Soils; GHG emissions; Hazards and Hazardous Materials; Hydrology and Water Quality, Noise, Public 2020 2649
Services and Utilities; Transportation and Traffic.
Operations: Aesthetics, Air Quality; GHG emissions; Hydrology & Water Quality; Land Use and
Recreation; Noise and Vibration; Public Services and Utilities; Transportation and Traffic.
20 City of Brisbane 3710-3760 Construction: No overlap in location. Air Quality; Biological Resources, Cultural Resources; Geology & = Unknown; likely before 0.02 None
Bayshore Boulevard Soils; GHG emissions; Hazards and Hazardous Materials; Hydrology and Water Quality, Noise, Public 2020 2049
Services and Utilities; Transportation and Traffic.
Operations: Aesthetics, Air Quality; GHG emissions; Hydrology & Water Quality; Land Use and
Recreation; Noise and Vibration; Public Services and Utilities; Transportation and Traffic.
21 City of Brisbane 3700 Bayshore Construction: No overlap in location. Air Quality; Biological Resources, Cultural Resources; Geology & Unknown; likely before 0.02 None
Boulevard Soils; GHG emissions; Hazards and Hazardous Materials; Hydrology and Water Quality, Noise, Public 2020 2019
Services and Utilities; Transportation and Traffic.
Operations: Aesthetics, Air Quality; GHG emissions; Hydrology & Water Quality; Land Use and
Recreation; Noise and Vibration; Public Services and Utilities; Transportation and Traffic.
68 City of Millbrae Millbrae BART Construction: No overlap in location but directly adjacent. Air Quality; Cultural Resources; Geology & Unknown; likely before Adjacent None, but may require coordination
Station TOD Soils; GHG emissions; Hazards and Hazardous Materials; Hydrology and Water Quality, Noise, Public 2020 2049 during construction.
Services and Utilities; Transportation and Traffic.
Operations: Aesthetics, Air Quality; GHG emissions; Hydrology & Water Quality; Land Use and
Recreation; Noise and Vibration; Public Services and Utilities; Transportation and Traffic.
22 City of Burlingame 1225 Floribunda Construction: No overlap in location. Air Quality; Cultural Resources; Geology & Soils; GHG emissions; Unknown; likely before 0.08 None
Avenue Hazards and Hazardous Materials; Hydrology and Water Quality, Noise, Public Services and Utilities; 2020 2019
Transportation and Traffic.
Operations: Aesthetics, Air Quality; GHG emissions; Hydrology & Water Quality; Land Use and
Recreation; Noise and Vibration; Public Services and Utilities; Transportation and Traffic.
23 City of San Mateo Mi Rancho Market Construction: No overlap in location. Air Quality; Cultural Resources; Geology & Soils; GHG emissions; Unknown; likely before 0.02 None

Hazards and Hazardous Materials; Hydrology and Water Quality, Noise, Public Services and Utilities;
Transportation and Traffic.

Operations: Aesthetics, Air Quality; GHG emissions; Hydrology & Water Quality; Land Use and
Recreation; Noise and Vibration; Public Services and Utilities; Transportation and Traffic.

2020 2019
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24

City of San Mateo

Gas and Shop

Construction: No overlap in location. Air Quality; Cultural Resources; Geology & Soils; GHG emissions;
Hazards and Hazardous Materials; Hydrology and Water Quality, Noise, Public Services and Utilities;
Transportation and Traffic.

Operations: Aesthetics, Air Quality; GHG emissions; Hydrology & Water Quality; Land Use and
Recreation; Noise and Vibration; Public Services and Utilities; Transportation and Traffic.

Unknown; likely before
2020 2019

0.13

None

25

City of San Mateo

Sadigh Mixed Use

Construction: No overlap in location. Air Quality; Cultural Resources; Geology & Soils; GHG emissions;
Hazards and Hazardous Materials; Hydrology and Water Quality, Noise, Public Services and Utilities;
Transportation and Traffic.

Operations: Aesthetics, Air Quality; GHG emissions; Hydrology & Water Quality; Land Use and
Recreation; Noise and Vibration; Public Services and Utilities; Transportation and Traffic.

Unknown; likely before
2020 2019

0.03

None

26

City of San Mateo

Nazareth Terrace

Construction: No overlap in location. Air Quality; Cultural Resources; Geology & Soils; GHG emissions;
Hazards and Hazardous Materials; Hydrology and Water Quality, Noise, Public Services and Utilities;
Transportation and Traffic.

Operations: Aesthetics, Air Quality; GHG emissions; Hydrology & Water Quality; Land Use and
Recreation; Noise and Vibration; Public Services and Utilities; Transportation and Traffic.

Unknown; likely before
2020 2019

0.06

None

27

City of San Mateo

Cal Water
Operations Office

Construction: No overlap in location. Air Quality; Cultural Resources; Geology & Soils; GHG emissions;
Hazards and Hazardous Materials; Hydrology and Water Quality, Noise, Public Services and Utilities;
Transportation and Traffic.

Operations: Aesthetics, Air Quality; GHG emissions; Hydrology & Water Quality; Land Use and
Recreation; Noise and Vibration; Public Services and Utilities; Transportation and Traffic.

Unknown; likely before
2020 2019

0.11

None

28

City of San Mateo

800 & 888 N. San
Mateo Drive
Apartments

Construction: No overlap in time or location. Air Quality; Cultural Resources; Geology & Soils; GHG
emissions; Hazards and Hazardous Materials; Hydrology and Water Quality, Noise, Public Services and
Utilities; Transportation and Traffic.

Operations: Aesthetics, Air Quality; GHG emissions; Hydrology & Water Quality; Land Use and
Recreation; Noise and Vibration; Public Services and Utilities; Transportation and Traffic.

2012-2013

0.11

None

29

City of San Mateo

2090 Delaware
Apartments

Construction: No overlap in time or location. Air Quality; Cultural Resources; Geology & Soils; GHG
emissions; Hazards and Hazardous Materials; Hydrology and Water Quality, Noise, Public Services and
Utilities; Transportation and Traffic.

Operations: Aesthetics, Air Quality; GHG emissions; Hydrology & Water Quality; Land Use and
Recreation; Noise and Vibration; Public Services and Utilities; Transportation and Traffic.

2013-2014

0.10

None

30

City of San Carlos

San Carlos Transit
Village

Construction: Overlap in location. Air Quality; Cultural Resources; Geology & Soils; GHG emissions;
Hazards and Hazardous Materials; Hydrology and Water Quality, Noise, Public Services and Utilities;
Transportation and Traffic.

Operations: Aesthetics, Air Quality; GHG emissions; Hydrology & Water Quality; Land Use and
Recreation; Noise and Vibration; Public Services and Utilities; Transportation and Traffic.

To be determined

Adjacent, and in
OCS/ESZ area outside
ROW

Caltrain coordinating with project
regarding OCS/ESZ location and
project landscaping/vegetation.

31

City of San Carlos

Wheeler Plaza
Redevelopment

Construction: No overlap in location. Air Quality; Cultural Resources; Geology & Soils; GHG emissions;
Hazards and Hazardous Materials; Hydrology and Water Quality, Noise, Public Services and Utilities;
Transportation and Traffic.

Operations: Aesthetics, Air Quality; GHG emissions; Hydrology & Water Quality; Land Use and
Recreation; Noise and Vibration; Public Services and Utilities; Transportation and Traffic.

Unknown; possibly
before 2020 2019

0.10

None
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32

City of Redwood City

145 Monroe Street

Construction: No overlap in time or location. Air Quality; Cultural Resources; Geology & Soils; GHG
emissions; Hazards and Hazardous Materials; Hydrology and Water Quality, Noise, Public Services and
Utilities; Transportation and Traffic.

Operations: Aesthetics, Air Quality; GHG emissions; Hydrology & Water Quality; Land Use and
Recreation; Noise and Vibration; Public Services and Utilities; Transportation and Traffic.

2013-2014

0.07

None

33

City of Redwood City

Classics at Redwood

City

Construction: No overlap in location. Air Quality; Cultural Resources; Geology & Soils; GHG emissions;
Hazards and Hazardous Materials; Hydrology and Water Quality, Noise, Public Services and Utilities;
Transportation and Traffic.

Operations: Aesthetics, Air Quality; GHG emissions; Hydrology & Water Quality; Land Use and
Recreation; Noise and Vibration; Public Services and Utilities; Transportation and Traffic.

2013-2015

0.08

None

34

City of Redwood City

Finger Avenue

Construction: No overlap in location. Air Quality; Cultural Resources; Geology & Soils; GHG emissions;
Hazards and Hazardous Materials; Hydrology and Water Quality, Noise, Public Services and Utilities;
Transportation and Traffic.

Operations: Aesthetics, Air Quality; GHG emissions; Hydrology & Water Quality; Land Use and
Recreation; Noise and Vibration; Public Services and Utilities; Transportation and Traffic.

Unknown; likely before
2020 2019

0.11

None

35

City of Redwood City

201 Marshall Street

Construction: No overlap in location or time. Air Quality; Cultural Resources; Geology & Soils; GHG
emissions; Hazards and Hazardous Materials; Hydrology and Water Quality, Noise, Public Services and
Utilities; Transportation and Traffic.

Operations: Aesthetics, Air Quality; GHG emissions; Hydrology & Water Quality; Land Use and
Recreation; Noise and Vibration; Public Services and Utilities; Transportation and Traffic.

2012-2014

0.03

None

36

City of Redwood City

Lathrop PARC

Construction: No overlap in time but overlap in location and directly adjacent. Air Quality; Cultural
Resources; Geology & Soils; GHG emissions; Hazards and Hazardous Materials; Hydrology and Water
Quality, Noise, Public Services and Utilities; Transportation and Traffic.

Operations: Aesthetics, Air Quality; GHG emissions; Hydrology & Water Quality; Land Use and
Recreation; Noise and Vibration; Public Services and Utilities; Transportation and Traffic.

2011-2014

Adjacent, and in OCS/
ESZ area outside ROW

Proposed Project will have minor
encroachment for OCS/ESZ which may
constrain uses directly along Caltrain
ROW but should not affect project
overall.

37

City of Redwood City

Crossing/900

Construction: No overlap in location but directly adjacent. Air Quality; Cultural Resources; Geology &
Soils; GHG emissions; Hazards and Hazardous Materials; Hydrology and Water Quality, Noise, Public
Services and Utilities; Transportation and Traffic.

Operations: Aesthetics, Air Quality; GHG emissions; Hydrology & Water Quality; Land Use and
Recreation; Noise and Vibration; Public Services and Utilities; Transportation and Traffic.

2013-2015

Adjacent

None but may require coordination
during construction

67

Town of Atherton

Atherton Town Hall

Complex

Construction: No overlap in location but directly adjacent. Air Quality; Biological Resources, Cultural
Resources; Geology & Soils; GHG emissions; Hazards and Hazardous Materials; Hydrology and Water
Quality, Noise, Public Services and Utilities; Transportation and Traffic.

Operations: Aesthetics, Air Quality; GHG emissions; Hydrology & Water Quality; Land Use and
Recreation; Noise and Vibration; Public Services and Utilities; Transportation and Traffic.

Unknown; possibly by
20202019

Adjacent

None but may require coordination
during construction.

71

City of Menlo Park

389 El Camino Real

Construction: No overlap in location or time. Air Quality; Cultural Resources; Geology & Soils; GHG
emissions; Hazards and Hazardous Materials; Hydrology and Water Quality, Noise, Public Services and
Utilities; Transportation and Traffic.

Operations: Aesthetics, Air Quality; GHG emissions; Hydrology & Water Quality; Land Use and
Recreation; Noise and Vibration; Public Services and Utilities; Transportation and Traffic.

2013/2014

0.06

None
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38

City of Menlo Park

500 El Camino Real

Construction: No overlap in location. Air Quality; Cultural Resources; Geology & Soils; GHG emissions;
Hazards and Hazardous Materials; Hydrology and Water Quality, Noise, Public Services and Utilities;
Transportation and Traffic.

Operations: Aesthetics, Air Quality; GHG emissions; Hydrology & Water Quality; Land Use and
Recreation; Noise and Vibration; Public Services and Utilities; Transportation and Traffic.

Unknown; likely before
2020 2019

0.05

None

39

City of Menlo Park

1300 El Camino Real

Construction: No overlap in location. Air Quality; Cultural Resources; Geology & Soils; GHG emissions;
Hazards and Hazardous Materials; Hydrology and Water Quality, Noise, Public Services and Utilities;
Transportation and Traffic.

Operations: Aesthetics, Air Quality; GHG emissions; Hydrology & Water Quality; Land Use and
Recreation; Noise and Vibration; Public Services and Utilities; Transportation and Traffic.

Unknown; likely before
2020 2019

0.08

None

40

City of Menlo Park

1460 El Camino Real

Construction: No overlap in time or location. Air Quality; Cultural Resources; Geology & Soils; GHG
emissions; Hazards and Hazardous Materials; Hydrology and Water Quality, Noise, Public Services and
Utilities; Transportation and Traffic.

Operations: Aesthetics, Air Quality; GHG emissions; Hydrology & Water Quality; Land Use and
Recreation; Noise and Vibration; Public Services and Utilities; Transportation and Traffic.

2012-2014

0.11

None

41

City of Menlo Park

1706 El Camino Real

Medical Office

Construction: No overlap in time or location. Air Quality; Cultural Resources; Geology & Soils; GHG
emissions; Hazards and Hazardous Materials; Hydrology and Water Quality, Noise, Public Services and
Utilities; Transportation and Traffic.

Operations: Aesthetics, Air Quality; GHG emissions; Hydrology & Water Quality; Land Use and
Recreation; Noise and Vibration; Public Services and Utilities; Transportation and Traffic.

2012-2013

0.14

None

69

City of Menlo Park

El Camino Real/
Downtown Specific
Plan

Construction: Overlap in time, location and adjacent. Air Quality; Biological Resources, Cultural
Resources; Geology & Soils; GHG emissions; Hazards and Hazardous Materials; Hydrology and Water
Quality, Noise, Public Services and Utilities; Transportation and Traffic.

Operations: Aesthetics, Air Quality; GHG emissions; Hydrology & Water Quality; Land Use and
Recreation; Noise and Vibration; Public Services and Utilities; Transportation and Traffic.

Next 30 years

Adjacent, and in OCS/
ESZ area outside ROW

Proposed Project would have minor
encroachments on land included in
Specific Plan, which would not change
overall plans but may require minor
adjustments.

42

City of Palo Alto

395 Page Mill Road

Construction: No overlap in location. Air Quality; Cultural Resources; Geology & Soils; GHG emissions;
Hazards and Hazardous Materials; Hydrology and Water Quality, Noise, Public Services and Utilities;
Transportation and Traffic.

Operations: Aesthetics, Air Quality; GHG emissions; Hydrology & Water Quality; Land Use and
Recreation; Noise and Vibration; Public Services and Utilities; Transportation and Traffic.

Applicant withdrew
application.
Construction unknown.

0.12

None

43

City of Palo Alto

145 Hawthorne

Construction: No overlap in location. Air Quality; Cultural Resources; Geology & Soils; GHG emissions;
Hazards and Hazardous Materials; Hydrology and Water Quality, Noise, Public Services and Utilities;
Transportation and Traffic.

Operations: Aesthetics, Air Quality; GHG emissions; Hydrology & Water Quality; Land Use and
Recreation; Noise and Vibration; Public Services and Utilities; Transportation and Traffic.

Unknown; possible
before 2020 2649

0.07

None

44

City of Palo Alto

195 Page Mill Road
(Park Plaza)

Construction: Overlap inlocation and adjacent. Air Quality; Cultural Resources; Geology & Soils; GHG
emissions; Hazards and Hazardous Materials; Hydrology and Water Quality, Noise, Public Services and
Utilities; Transportation and Traffic.

Operations: Aesthetics, Air Quality; GHG emissions; Hydrology & Water Quality; Land Use and
Recreation; Noise and Vibration; Public Services and Utilities; Transportation and Traffic.

In construction 2013 -

2014, Unknown; likely
befere2019

Adjacent, and in
OCS/ESZ area outside
ROW

Proposed Project would have minerno
encroachments on private land
included in project—which-would-net
change overall plans but may require
minor-adjustments. PS5 Option 2 is
alse adjacent to this project._As noted
in Section 3.1, coordination between
the projects may be necessary
concerning vegetative screening.
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45

City of Palo Alto

3445 Alma Street
(Alma Plaza)

Construction: No overlap in time or location. Air Quality; Cultural Resources; Geology & Soils; GHG
emissions; Hazards and Hazardous Materials; Hydrology and Water Quality, Noise, Public Services and
Utilities; Transportation and Traffic.

Operations: Aesthetics, Air Quality; GHG emissions; Hydrology & Water Quality; Land Use and
Recreation; Noise and Vibration; Public Services and Utilities; Transportation and Traffic.

2009-2013

0.08

No

46

City of Mountain View

100 Moffett
Boulevard

Aesthetics, Air Quality; Cultural Resources; Geology, Soils, and Seismicity, Greenhouse Gas Emission and

Unknown; likely before

Climate Change, Hazards and Hazardous Materials, Land Use and Recreation; Noise and Vibration; Public 2020 2819

Services and Utilities, and Transportation and Traffic.

0.03

No

47

City of Mountain View

209-405 West
Evelyn

Construction: No overlap in time or location. Air Quality; Cultural Resources; Geology & Soils; GHG
emissions; Hazards and Hazardous Materials; Hydrology and Water Quality, Noise, Public Services and
Utilities; Transportation and Traffic.

Operations: Aesthetics, Air Quality; GHG emissions; Hydrology & Water Quality; Land Use and
Recreation; Noise and Vibration; Public Services and Utilities; Transportation and Traffic.

2013-2014

0.03

No

48

City of Mountain View

100-200 West
Evelyn

Construction: No overlap in time but overlap inlocation and adjacent. Air Quality; Cultural Resources;
Geology & Soils; GHG emissions; Hazards and Hazardous Materials; Hydrology and Water Quality, Noise,
Public Services and Utilities; Transportation and Traffic.

Operations: Aesthetics, Air Quality; GHG emissions; Hydrology & Water Quality; Land Use and
Recreation; Noise and Vibration; Public Services and Utilities; Transportation and Traffic.

2012-2014

Adjacent and in
Proposed Project
OCS/ESZ area outside
ROW

Proposed Project would have minor
encroachments on land included in
project, which would not change
overall plans but may require minor
adjustments

49

City of Mountain View

902 Villa Street

Construction: No overlap in time or location. Air Quality; Cultural Resources; Geology & Soils; GHG
emissions; Hazards and Hazardous Materials; Hydrology and Water Quality, Noise, Public Services and
Utilities; Transportation and Traffic.

Operations: Aesthetics, Air Quality; GHG emissions; Hydrology & Water Quality; Land Use and
Recreation; Noise and Vibration; Public Services and Utilities; Transportation and Traffic.

2013-2014

0.08

No

50

City of Mountain View

871 West Evelyn

Construction: No overlap in time but directly adjacent. Air Quality; Cultural Resources; Geology & Soils;
GHG emissions; Hazards and Hazardous Materials; Hydrology and Water Quality, Noise, Public Services
and Utilities; Transportation and Traffic.

Operations: Aesthetics, Air Quality; GHG emissions; Hydrology & Water Quality; Land Use and
Recreation; Noise and Vibration; Public Services and Utilities; Transportation and Traffic.

2012-2013

Adjacent

51

City of Mountain View

San Antonio Station

Construction: No overlap in location but directly adjacent. Air Quality; Cultural Resources; Geology &
Soils; GHG emissions; Hazards and Hazardous Materials; Hydrology and Water Quality, Noise, Public
Services and Utilities; Transportation and Traffic.

Operations: Aesthetics, Air Quality; GHG emissions; Hydrology & Water Quality; Land Use and
Recreation; Noise and Vibration; Public Services and Utilities; Transportation and Traffic.

Unknown; possibly
before 2020 2019

Adjacent

No, but may require coordination
during construction.

52

City of Mountain View

Northpark
Apartments

Construction: No overlap in time or location. Air Quality; Cultural Resources; Geology & Soils; GHG
emissions; Hazards and Hazardous Materials; Hydrology and Water Quality, Noise, Public Services and
Utilities; Transportation and Traffic.

Operations: Aesthetics, Air Quality; GHG emissions; Hydrology & Water Quality; Land Use and
Recreation; Noise and Vibration; Public Services and Utilities; Transportation and Traffic.

2013-2014

0.09

No

53

City of Mountain View

South Whisman
Precise Plan

Construction: No overlap in location. Air Quality; Cultural Resources; Geology & Soils; GHG emissions;
Hazards and Hazardous Materials; Hydrology and Water Quality, Noise, Public Services and Utilities;
Transportation and Traffic.

Operations: Aesthetics, Air Quality; GHG emissions; Hydrology & Water Quality; Land Use and
Recreation; Noise and Vibration; Public Services and Utilities; Transportation and Traffic.

Unknown; possibly
before 2020 20849

0.20

No
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54 City of Mountain View Tripointe Homes Construction: No overlap in location. Air Quality; Cultural Resources; Geology & Soils; GHG emissions;  2013-2015 0.08 No
Hazards and Hazardous Materials; Hydrology and Water Quality, Noise, Public Services and Utilities;
Transportation and Traffic.
Operations: Aesthetics, Air Quality; GHG emissions; Hydrology & Water Quality; Land Use and
Recreation; Noise and Vibration; Public Services and Utilities; Transportation and Traffic.
55 City of Mountain View Pacific Press - Construction: Overlap in location. Air Quality; Cultural Resources; Geology & Soils; GHG emissions; Unknown; possibly Adjacent and in Proposed Project would have minor
Courtyard Hazards and Hazardous Materials; Hydrology and Water Quality, Noise, Public Services and Utilities; before 2020 20619 Proposed Project encroachments on land included in
Transportation and Traffic. OCS/ESZ area outside project, which would not change
Operations: Aesthetics, Air Quality; GHG emissions; Hydrology & Water Quality; Land Use and ROW overall plans but may require minor
Recreation; Noise and Vibration; Public Services and Utilities; Transportation and Traffic. adjustments.
56 City of Sunnyvale Carmel Lofts Construction: No overlap in time or location. Air Quality; Cultural Resources; Geology & Soils; GHG 2012-2014 0.08 No
emissions; Hazards and Hazardous Materials; Hydrology and Water Quality, Noise, Public Services and
Utilities; Transportation and Traffic.
Operations: Aesthetics, Air Quality; GHG emissions; Hydrology & Water Quality; Land Use and
Recreation; Noise and Vibration; Public Services and Utilities; Transportation and Traffic.
66 City of Sunnyvale, Lawrence Station Construction: Overlap in location. Air Quality; Cultural Resources; Geology & Soils; GHG emissions; Unknown; possibly Adjacent and in Proposed Project would have minor
City of Santa Clara Area Plan Hazards and Hazardous Materials; Hydrology and Water Quality, Noise, Public Services and Utilities; before 2020 2619 Proposed Project encroachments on land included in
Transportation and Traffic. OCS/ESZ area outside Area Plan, which would not change
Operations: Aesthetics, Air Quality; GHG emissions; Hydrology & Water Quality; Land Use and ROW ovgrall plans but may require minor
Recreation; Noise and Vibration; Public Services and Utilities; Transportation and Traffic. adjustments.
57 City of Santa Clara Santa Clara Station Construction: Overlap in location. Air Quality; Cultural Resources; Geology & Soils; GHG emissions; Unknown; likely before Adjacent and in Proposed Project will have minor
Area Plan Hazards and Hazardous Materials; Hydrology and Water Quality, Noise, Public Services and Utilities; 2020 2049 Proposed Project encroachments on land included in
Transportation and Traffic. OCS/ESZ area outside Area Plan which won’t change overall
Operations: Aesthetics, Air Quality; GHG emissions; Hydrology & Water Quality; Land Use and ROW ple.ms but may require minor
Recreation; Noise and Vibration; Public Services and Utilities; Transportation and Traffic. adjustments.
58 City of San Jose Earthquakes Construction: No overlap in time or location but directly adjacent. Air Quality; Cultural Resources; 2012-2014 Adjacent None
Stadium Geology & Soils; GHG emissions; Hazards and Hazardous Materials; Hydrology and Water Quality, Noise,
Public Services and Utilities; Transportation and Traffic.
Operations: Aesthetics, Air Quality; GHG emissions; Hydrology & Water Quality; Land Use and
Recreation; Noise and Vibration; Public Services and Utilities; Transportation and Traffic.
59 City of San Jose Former FMC site, Construction: No overlap in location but directly adjacent. Air Quality; Cultural Resources; Geology & Construction to start in Adjacent None but may require coordination
aka Coleman Soils; GHG emissions; Hazards and Hazardous Materials; Hydrology and Water Quality, Noise, Public 2014 or 2015 during construction.
Highline Services and Utilities; Transportation and Traffic.
(PDC98-104, PD12- Operations: Aesthetics, Air Quality; GHG emissions; Hydrology & Water Quality; Land Use and
019) Recreation; Noise and Vibration; Public Services and Utilities; Transportation and Traffic.
60 City of San Jose Alameda (PD12- Construction: No overlap in location. Air Quality; Cultural Resources; Geology & Soils; GHG emissions;  Construction to start in 0.06 None

017)

Hazards and Hazardous Materials; Hydrology and Water Quality, Noise, Public Services and Utilities;
Transportation and Traffic.

Operations: Aesthetics, Air Quality; GHG emissions; Hydrology & Water Quality; Land Use and
Recreation; Noise and Vibration; Public Services and Utilities; Transportation and Traffic.

2015
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61 City of San Jose Morrison Park Construction: No overlap in time or location. Air Quality; Cultural Resources; Geology & Soils; GHG 2012-2014 0.08 None
Townhomes (PD06- emissions; Hazards and Hazardous Materials; Hydrology and Water Quality, Noise, Public Services and
094) Utilities; Transportation and Traffic.
Operations: Aesthetics, Air Quality; GHG emissions; Hydrology & Water Quality; Land Use and
Recreation; Noise and Vibration; Public Services and Utilities; Transportation and Traffic.
62 City of San Jose 785-807 The Construction: No overlap in location. Air Quality; Cultural Resources; Geology & Soils; GHG emissions; 2014-2015 0.11 None
Alameda (PDC13- Hazards and Hazardous Materials; Hydrology and Water Quality, Noise, Public Services and Utilities;
007) Transportation and Traffic.
Operations: Aesthetics, Air Quality; GHG emissions; Hydrology & Water Quality; Land Use and
Recreation; Noise and Vibration; Public Services and Utilities; Transportation and Traffic.
63 City of San Jose Baseball Stadium Construction: Overlap inlocation and adjacent. Air Quality; Cultural Resources; Geology & Soils; GHG Unknown Adjacent and in Proposed Project would have minor
(PP05-214) emissions; Hazards and Hazardous Materials; Hydrology and Water Quality, Noise, Public Services and Proposed Project encroachments on land included in
Utilities; Transportation and Traffic. OCS/ESZ area outside project, which would not change
Operations: Aesthetics, Air Quality; GHG emissions; Hydrology & Water Quality; Land Use and ROW ov.erall plans but may require minor
Recreation; Noise and Vibration; Public Services and Utilities; Transportation and Traffic. adjustments.
64 City of San Jose Park Avenue Senior Construction: No overlap in location. Air Quality; Cultural Resources; Geology & Soils; GHG emissions; 2015-2017 0.02 None
and Family Housing Hazards and Hazardous Materials; Hydrology and Water Quality, Noise, Public Services and Utilities;
(PDC13-012) Transportation and Traffic.
Operations: Aesthetics, Air Quality; GHG emissions; Hydrology & Water Quality; Land Use and
Recreation; Noise and Vibration; Public Services and Utilities; Transportation and Traffic.
65 City of San Jose OSH West San Construction: Overlap inlocation and directly adjacent. Air Quality; Cultural Resources; Geology & Soils; Approved; construction Adjacent and in Proposed Project would have minor
Carlos (H13-008) GHG emissions; Hazards and Hazardous Materials; Hydrology and Water Quality, Noise, Public Services  planned; date unknown Proposed Project encroachments on land included in
(Now Lowe’s) and Utilities; Transportation and Traffic. OCS/ESZ area outside project, which would not change
Operations: Aesthetics, Air Quality; GHG emissions; Hydrology & Water Quality; Land Use and ROW ov.erall plans but may require minor
Recreation; Noise and Vibration; Public Services and Utilities; Transportation and Traffic. adjustments.
72 City of San Jose Diridon Station Area Construction: Overlap inlocation and adjacent. Air Quality; Cultural Resources; Geology & Soils; GHG Over next 2-3 decades  Adjacent and in Proposed Project would have minor
Plan emissions; Hazards and Hazardous Materials; Hydrology and Water Quality, Noise, Public Services and Proposed Project encroachments on land included in
Utilities; Transportation and Traffic. OCS/ESZ area outside Area Plan, which would not change
Operations: Aesthetics, Air Quality; GHG emissions; Hydrology & Water Quality; Land Use and ROW ovlerall plans but may require minor
Recreation; Noise and Vibration; Public Services and Utilities; Transportation and Traffic. adjustments.
75 City of San Mateo Hillsdale Station Construction: Air Quality, Aesthetics, Transportation and Traffic, Noise and Vibration, GHG emissions, 2011-2031 Adjacent and in Current plan only applies to Caltrain is
Area Plan Geology and Soils, Hydrology and Water Quality: Hazards and Hazardous Materials Proposed Project Caltrain requests redesignation of

Caltrain ROW. Proposed Project would

ROW

require minor reconfiguration of
current vision for development on site
if PS4, Option 1 or Option 2 but would
not be major obstacle to plan
implementation. PS4, Option 4 would
require no reconfiguration.
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Location relative to the

Project Estimated Construction Proposed Project Potential Conflicts between Proposed
Number Jurisdiction Project Title Potential Cumulative Impact Areas Schedule (miles) Project and Cumulative Project?
76 San Mateo County North Fair Oaks Construction: Adjacent. Air Quality; Cultural Resources; Geology & Soils; GHG emissions; Hazards and Next 25 to 30 years Adjacent to OCS/ESZ Proposed Project is not located in plan
Community Plan Hazardous Materials; Hydrology and Water Quality, Noise, Public Services and Utilities; Transportation and adjacent to SWS1, area, but in adjacent Samtrans-owned
and Traffic. Option 1 land. Would not require any
Operations: Aesthetics, Air Quality; GHG emissions; Hydrology & Water Quality; Land Use and reconfiguration of land uses. May
Recreation; Noise and Vibration; Public Services and Utilities; Transportation and Traffic. increase chance of commercial /light
industrial near tracks, but will not
preclude residential.
77 City and County of San Mission Bay Construction: Adjacent. Air Quality; Cultural Resources; Geology & Soils; GHG emissions; Hazards and Much completed but Adjacent to OCS/ESZ Plan designates rail ROW for public use
Francisco Redevelopment Plan Hazardous Materials; Hydrology and Water Quality, Noise, Public Services and Utilities; Transportation development will including rail uses. PCEP is consistent
and Traffic. continue in following with plan.
Operations: Aesthetics, Air Quality; GHG emissions: Hydrology & Water Quality; Land Use and decades
Recreation; Noise and Vibration; Public Services and Utilities; Transportation and Traffic.
78 City and County of San Visitacion Construction: Adjacent. Air Quality; Cultural Resources; Geology & Soils; GHG emissions; Hazards and Next 10 to 20 years Adjacent to OCS/ESZ Plan covers area around Bayshore
Francisco Valley/Schlage Lock Hazardous Materials; Hydrology and Water Quality, Noise, Public Services and Utilities; Transportation and adjacent to PS2 Station and designated residential on

Plan

and Traffic.

Operations: Aesthetics, Air Quality; GHG emissions; Hydrology & Water Quality; Land Use and

Recreation; Noise and Vibration; Public Services and Utilities; Transportation and Traffic.

Schlage Lock site next to JPB ROW
(project helps residential by reducing
diesel emissions/noise). PS-2 adjacent
to light industrial designated area on
UPRR land that may also be park or
light industrial. PS-2 would not be
inconsistent with plan designations of

adjacent area.

aThe 1.0 mile distance corresponds to the San Jose Airport - VTA Connector PRT System Project. The Caltrain ROW is 1.0 mile from Mineta San Jose International Airport.

Sources: ABAG and MTC. 2013a; ABAG and MTC, No date; BART 2013; Brisbane Baylands 2010; LTK 2013; Caltrain 2013a; Caltrain 2013b; Caltrans 2013; CCJPA 2013; CHSRA 2012a; CHSRA 2012b; CHSRA 2012c; CHSRA 2012d; CHSRA 2012e; CHSRA
2010a; CHSRA 2010b; CHSRA 2010c; CHSRA 2010d; CHSRA 2010e; CHSRA/City of San Jose 2012; City of Brisbane 2013; City of Brisbane 2005; City of Burlingame; 2013; City of Menlo Park 2013a; City of Menlo Park 2013b; City of Menlo Park 2013c; City
of Menlo Park 2013d; City of Mountain View 2012; City of Mountain View 2009; City of Palo Alto 2013a; City of Palo Alto 2013b; City of Palo Alto 2013c; City of Palo Alto 2012; City of Redwood City 2013a; City of Redwood City 2013e; City of San Carlos
2012; City of San Francisco 2012; City of San Jose 2013a; City of San Jose 2013b; City of San Jose 2013c; City of San Jose 2012; City of San Mateo 2013a; City of San Mateo 2013b; City of San Mateo 2013c; City of San Mateo 2013d; City of San Mateo 2013e;
City of San Mateo 2013f; City of San Mateo 2013g; City of Sunnyvale 2013; Civil Engineering Associates 2007; Grand Boulevard Initiative. 2012; ICF International 2012; Lamphier-Gregory 2011; LSA Associates 2007; LTK 2012; PFRUG 2013; Richmond
Mining Limited, undated; Richmond Mining Limited 2010; SFMTA 2013; SJRRC 2013; VTA 2010; TJPA 2004 and subsequent; Greenway, Greg. Pers. Comm.
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4.13.1 Rail Projects Planned within the Caltrain Corridor

High-Speed Rail Blended Service from San Jose to San Francisco

Blended service will include a number of different actions by different parties. The CHSRA is

responsible for high-speed rail service planning. The TJPA is responsible for the Transbay Transit

Center and Downtown Extension which would serve both Caltrain and HSR, in addition to other
transit providers at the TTC. The JPB is responsible for Caltrain electrification to Fourth and King
and ultimately for Caltrain service to TTC once DTX and TTC are completed. Both HSR blended
service and the TTC/DTX projectare discussed together below for the ease of reader review of
blended service improvements overall.

Thisproject HSR Blended Service is Project #1a on Table 4-3 and in Figure 4-1.

The CHSRA previously prepared a final program-level environmental analysis of a statewide HSR
system (CHSRA 2005). The program-level analysis included an evaluation of various alignments for
high-speed service.In 2008, the CHSRA issued a final program-level environmental analysis of the
Bay Areato Central Valley alignments. This analysis identified the Pacheco Pass and the Caltrain
alignment asits preferred alternative. There were several legal challenges to the final program-level
environmental analysis of the environmental analysis for the Bay Areato Central Valley alignments
thatresulted in courtorders to make certain revisions to the Final Program EIR. Revisions to the
Final Program EIR were completed in 2010 and 2012. Subsequent to certification of the 2012
revisions, the CHSRA confirmed that the selected route for the California HSR system is the Pacheco
Pass alignment from the Central Valley to the Bay Area and the Caltrain corridor for the Bay Area
segment from San Jose to San Francisco.

In2009, CHSRA began project-level analysis of a grade-separated, four-track system from San Jose
to San Francisco, including an alternatives analysis and a supplemental alternatives analysis. The
four-track proposals by CHSRA were controversial along the Peninsula corridor, with a diversity of
opinions about the project. Taking into account these concerns, CHSRA decided in 2012 to change its
approach for the Peninsula corridor and embrace a Blended Service concept in which Caltrain and
CHSRA would share operations on the corridor and CHSRA would primarily be located within the
Caltrain right of way (CHSRA 2012a).

Blended Service would consist of electrified Caltrain trains3 and HSR trains mostly using the same
tracks from San Francisco to San Jose, with a section of passingtracks for scenarios with up to four
HSR trains per peak hour per direction (pphpd). There would be no Blended Service south of Santa
Clara. Caltrain and CHSRA have engaged in planninglevel studies of Blended Service to demonstrate
its viability. The details of Blended Service are not available at this time. Additional planning and
design will be done later and evaluated in a separate environmental evaluation of Blended Service
by the CHSRA. For purposes of this cumulative analysis, tworepresentative Blended Service
scenarios are considered: the “6-2” scenario and the “6-4" scenario:

3 The Peninsula Corridor Electrification Project would replace approximately 75 percent of the revenue service
fleet with EMUs for service from San Francisco to San Jose. Additional fundingwould need to be secured beyond
that available for the Proposed Project to provide sufficientrolling stock to have 100 percent electrified service
from San Francisco to San Jose. Diesel service would continue from Gilroy to San Jose under all scenarios.
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e Underthe “6-2” scenario, up to two HSR trains pphpd in addition to the six Caltrain trains pphpd
planned under the Proposed Project has been analyzed by Caltrain. This scenario would not
require passing tracks.

e Underthe “6-4” scenario, up to four HSR trains pphpd in addition to six Caltrain trains pphpd
planned under the Proposed Project has been analyzed by Caltrain. This scenario would require
one section of passingtrack (see discussion below).

Additional “Core Capacity” projects (as described in the nine-party MOU# for the High Speed Rail
Early Investment Strateqy For a Blended System in the San Francisco to San Jose Segment Known as
the Peninsula Corridor of the Statewide High-Speed Rail System) including needed upgrades to
stations, tunnel, bridges, potential passing tracks, other track modifications and rail crossing
improvementsincluding selected grade separations will be required to accommodate the mixed
traffic capacity requirements of high-speed rail service and commuter services on the Caltrain
corridor. However the specific Core Capacity projects have not been identified or defined at this
time. These projects would be identified in future discussions and evaluations between CHSRA and
Caltrain and other agencies. Core Capacity projects would be subject to separate, project-level
environmental evaluation by the implementing agency/agencies.5

Table 4-4 presents some key conceptual assumptions that have been studied by Caltrain about
Blended Service at this time. These assumptions are used in the cumulative impact analysis in this
EIR.

As noted in Table 4-4, the cumulative analysis in this EIR presumes speeds for Blended Service up to
110 mph inlight of the following considerations:

e The blended system has been simulated by Caltrain at speeds of up to 110 mph and shows a
blended system to be viable.

e The 2012 Partially Revised Program EIR for the Bay Area to Central Valley states the following:
“The HST could operate at maximum speeds of 100-125 mph along the Peninsula providing 30-
minute express travel times between San Franciscoand San Jose.” (CHSRA 2012f)

o CHSRAhas confirmed that with speedsup to 110 mph, a 30-minute express travel time can
be achieved between San Jose and San Francisco as required by Prop 1A (CHSRA 2013a).

o Ifitis determinedtobe necessary to analyze speeds greater than 110 mphin the future,
additional simulations will be performed to understand the viability and implications of the
speed range identified by CHSRA in the 2012 Partially Revised Program EIR.

o Ifspeedsbeyond 110 mph are ultimately proposed by CHSRA for the Caltrain corridor, track
improvements maybe necessary on the route to allow for an increase in top speed as well as
any FRA-mandated safety improvements, and they will be evaluated in the separate
environmental document for evaluating HST service on the San Francisco Peninsula.

4+ Memorandum of Understanding (MOU). High Speed Rail Early Investment Strategy for a Blended System in the San
Francisco to San Jose Segment known as the Peninsula Corridor of the Statewide High-Speed Rail System. City and
County of San Francisco, San Francisco County Transportation Authority, Transbay Joint Powers Authority, San
Mateo County Transportation Authority, Santa Clara Valley Transportation Authority, City of San Jose, and MTC. See
discussionin Chapter 1, Introduction.

5 Core Capacity projects do not include DTX/TTC, which is a separate project that has already been reviewed under
CEQA and NEPA and TTCis already under construction.
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Table 4-4. Key Assumptions in High-Speed Rail Blended Service Conceptual Description

Subject

Assumption

Source

Number of HSR trains
(per peak hour per direction)

Number of trains/day for 2040

Hours of operation

Study Speeds
Ridership Forecasts

Merging HSR tracks from Diridon to
Santa Clara

Potential number of passing tracks

Storage yards and maintenance
facilities

HSR Station Descriptions

Up to 42

Up-te 40 round trips (80 trains)_up to
53 round trips (106 trains) b

5am.to 12:30 a.m.

Up to 79 mph and up to 110 mphe
See Table 4-5

Two tracks from San Jose Diridon
Station to Santa Clara Station

One location (see description in text)

Specific location(s) not known
(see text discussion)

Transbay Ferminal Transit Center
(San Francisco)

4th and King Interim Station (San
Francisco), if necessary

Millbrae

Redwood City (to be determined)

CHSRA 2012 Business Plan, Estimating High-Speed Train Operating and
Maintenance Cost for the CHSRA 2012 Business Plan (CHSRA 2012b)

CHSRA 2014 Business Plan Ridership and Revenue Technical
Memorandum, Bxaft-2014 Business Plan. (CHSRA 2014b)

CHSRA 2012 Business Plan, Estimating High-Speed Train Operating and
Maintenance Cost for the CHSRA 2012 Business Plan (CHSRA 2012b).
CHSRA 2014 Business Plan, Service Planning Methodology, CHSRA 2014c)

San Francisco to San Jose Preliminary Alternatives Analysis Report
Appendix K (CHSRA 2010a)

Caltrain/California HSR Blended Operations Analysis (LTK 2012)

Conceptual locations described in Caltrain/California HSR Blended
Operations Analysis (LTK 2012) and Caltrain/HSR Blended Service Plan
Operations Considerations Analysis (LTK 2013)

Same as above.

Caltrain/HSR Blended Service Plan Operations Considerations Analysis
(LTK 2013)

Transbay Transit Center Program Final SEIS/EIR (2004) and subsequent
addenda. (TJPA 2004 and subsequent)
CHSRA 2014 comment letter on the PCEP DEIR (see Volume II)

San Francisco to San Jose Supplemental Alternatives Analysis Report
(CHSRA 2010b).

California High-Speed Rail Program Revised 2012 Business Plan:
Building California’s Future (CHSRA 2012a)
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Subject Assumption Source

San Jose Diridon San Francisco to San Jose Supplemental Alternatives Analysis Report
(CHSRA 2010b)

San Jose Visual Design Guidelines (CHSRA/City of San Jose 2012)
San Jose to Merced Preliminary Alternatives Analysis (CHSRA 2010e)
Planned grade separations Center Street (if Millbrae Station San Francisco to San Jose Supplemental Alternatives Analysis Report

constructed as in SF-S] Supplemental (CHSRA 2010b)
Alternatives Analysis Report)

Other grade separations? (to be
determined)

evise e Z nd-the Draft 2014 Business Plan Ridership and Revenue Technical
Memorandum (CHSRA 2014b) presumes Phase 1 Blended Serv1ce would have up to four trams per peak hour and up to four trains per off-peak hour. This
EIR presumes up to 40 to 53 daily round-trip high-speed trains in 2040 based onthe CHSRA 2012 Business Plan, Estimating High-Speed Train Operating and
Maintenance Costforthe CHSRA 2012 Business Plan (CHSRA 2012b) which assumed 40 round-trip trains per day and the CHSRA 2014 Business Plan Service
Planning Methodology (CHSRA 2014c) which assumes up to 53 round-trip trains per day. There is no explicitstatementin the 2014 Business Plan of the daily
number of HSR trains for the San Francisco to San Jose segment. The Braft-2014 Business Plan Service Planning Methodology document (CHSRA 2014c)
includes an assumption of 53 daily round trip trains starting in 2029 and Contmulng beyond 2040 Caltraln S Blended Serv1ce plannlng to date, The r1dersh1p
1ncluded1n th1s EIR is based on the latest 2014 CHSRA Busmess Plan hasx 2 3 : e 2

ee : : erbwith neted-Se e e mplete akh The exact number of HSRtrams alongthe corr1dor1s unknown The subsequent
CHSRA prOJect-level environmental evaluation Wlll address proposed high-speed train servicelevels along the San Francisco Peninsula.

b Asnoted in the prior footnote, this Braft EIR presumes 40 to 53 daily round-trip high-speed trains up to 2040.

¢ As described in text above, Caltrain has simulated Blended Service operations for speeds up to 79 mph and up to 110 mph and thus this EIR evaluates
these two speed scenarios in this cumulative analysis. If itis determined to be necessary to analyze speeds greater than 110 mph in the future,
additional simulations will be performed to understand the viability and implications of the 100 to 125 mph speed range identified by CHSRA in the
2012 Partially Revised Program EIR (CHSRA 2012f). If speeds beyond 110 mph are ultimately proposed by CHSRA for the Caltrain corridor, they will
be evaluated in the separate environmental document for evaluating HST service on the San Francisco Peninsula.

d Blended Service is not defined as a fully grade-separated system. See discussionin text about other potential grade separations.
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The blended system will be part of the roughly 540-mile HST system travellingbetween San
Francisco and Los Angeles.

Ridership

HSRridership has been evaluated by CHSRA for 2030 under low and high ridership scenarios. Table
4-5 shows Blended Service ridership estimates for 2030 under the low and high scenarios for the
Peninsula corridor stations. These estimatesare for HSR ridership only; no joint HSR/Caltrain
service ridership modelinghasbeen completed. No estimate of blended system ridership with a
Redwood City HSR station was included in the 2012 Revised Business Plan (CHSRA 2012a) or the
Draft 2014 Business Plan (CHSRA 2014a). For the purposes of this EIR, all HSR ridership is assumed
to be in addition to Caltrain ridership to analyze maximum potential traffic and other impacts due to
increased ridership at combined HSR/Caltrain stations.

CHSRA released its Draft 2014 Business Plan (CHSRA 2014a)in early February 2014 which presents
higher ridership estimates than in the 2012 Revised Business Plan; these estimates, which were draft
at the time of the Draft EIR, have since been finalized and are shown in-These estimatesare provided
in-Table 4-5 below.

Table 4-5. Projected Blended Service High-Speed Rail 2029/2030 Weekday Daily Boardings at
Peninsula Corridor Stations without Optional Redwood City HSR Station

Station Revised 2012 Business Plan Draft Final 2014 Business Plan
(CHSRA 2012c) (CHSRA 2014a)
2030-Low Scenario 2030-High 2029 -Phase 1 2040 - Phase 1

Scenario Blended Blended

San Francisco 11,500 20,500 15,400 19,700

(TTC)

Millbrae 2,600 4,200 6,900 8,500

San Jose 3,300 6,100 8,200 10,200

Note: This table reports boardings, not boardings plus alightings

Station Improvements

Station design is ata preliminary conceptual level except for the Transbay Transit Center (TTC). The
concepts for station improvements at San Francisco (TTC), Millbrae, Redwood City, and San Jose
Diridon Stationsto accommodate HSR/Caltrain Blended Service are described below.

San Francisco Transbay Transit Center (TTC) and Downtown Rail Extension (DTX)

This is Project 1b in Table 4-3. The Transbay Joint Powers Authority (TJPA), consisting of the City
and County of San Francisco, the State of California, Alameda-Contra Costa Transit District, the |JPB,
and Caltrans (ex officio) is leading the planning and implementation ofthe TTC and Downtown Rail
Extension (DTX) projects.

The TTC/DTX is an independent project with multiple purposes of supporting Caltrain extension to
downtown, improved transit services and coordination, as well as facilitating future high-speed rail
service to the TTC. However, becauseit is an integral part of Blended Service, itis discussed in
concert with the discussion of blended service.
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A Final EIS/EIR for the DTX and TTC projects and the related redevelopment project (collectively,
the Transbay Program) was completed in 2004. A number of addenda have been completed since
2004.TJPA is presently preparinga Supplemental EIS/EIR for certain changes to the Transbay
Program as noted below.

The Transbay Program consists of three components.

e A new, multi-modal transportation facility (the TTC) at the site of the former Transbay Terminal
at Firstand Mission Streets, which is currently under construction.

e A 1.32-mileextension (the DTX) of Caltrain commuter rail service from its current San
Francisco terminus at 4th and King Streets to the new TTC.

e Development of a mix of new and transit-oriented uses on publicly-owned propertyin the
vicinity of the new TTC, including an estimated 3,000 new homes and mixed-use commercial
development.

Other featuresanalyzed in the 2004 Final EIS/EIR are an off-site bus storage facility, new busramps
connecting to the Bay Bridge, a temporary bus facility for use during the construction of the TTC,
and areconfigured Caltrainlayover yard. The new TTC has also been designed to serve the proposed
HSR system. As part of the DTX project, the track between Caltrain’s existing 4th and King Street
terminal and the new downtown terminal would be electrified.

Phase 1 of the project consists of the TTC and is presently under construction with expected
completion in approximately 2017.

Phase 2 consists of the 1.3 2-mile extension of Caltrain service to the TTC from the existing Caltrain
terminal at Fourth and King Street. The Supplemental EIS/EIR currently being prepared by TJPA will
analyze proposed modifications to Phase 2, including the DTX track curvature entering the TTC,
extension of platform rail levels to accommodate HSR requirements, an intercity bus facility, vent
shaft enlargements and other minor refinements. The DTX work is on hold due to a funding gap and,
thus, it appearslikely that DTX will be completed after the Proposed Project. Scheduling is
depending on funding availability.

The prolonged delay of the DTX mayrequire an interim high-speed rail terminal station at the 4th
and King Station. As necessary, the CHSRA would evaluate this interim terminal stationin a
subsequent, project-level environmental impact analysis and document.

The critical aspects for Blended Service are as follows:

e HSRservice (up to four trains pphpd) would terminate or originate at the TTC with multiple
dedicated platforms.

e The new line between the 4th and King Caltrain Station and TTC would be electrified as part of
the DTX project.

e (Caltrainservice, once electrified, would extend to the TTC with the completion of the DTX. In
concept, Caltrain service has been studied with split service between the 4th and King Caltrain
Station and TTC, with some trains terminating at each station.

San Francisco 4th and King Station and Approach

Based on current planning, the HSR service would not stop at either the San Francisco 4th and King
Caltrain Station or the future 4th and Townsend underground station (unless, as noted above, DTX
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is delayed beyond the point that interim HSR service to 4th and Kingis possible in which case an
interim terminal would operate at 4th and King). It would continue underground through the 4th
and Townsend Station to the TTC. The surface station at 4th and King would be for Caltrain service
terminating at that point. The underground 4th and Townsend Station would be a stop for Caltrain
service terminating at the TTC. The platforms of the two stations would be connected vertically by
stairs, escalators, and elevators to an underground mezzanine.

Pursuant to current DTX designs, DTX tracks would begin just north of 16th Street with new tracks
and sidings as the alignment approaches the 4th and Townsend and the 4th and King Stations. The
surface tracks and underground tracks would separate at approximately Berry Street.6

The Proposed Project would electrify the 4th and King Station and yard, including the existing six
platformsand 12 tracks. This would allow for electrified operations to startin 2020 2019. At
present, the Proposed Project does not include funding to reconfigure the station and yard.

The station configuration at the Fourth and King Station assumed covered in the TJPA 2004 EIS/EIR
andapproved by the TJPA would reconstructthe storage yardwith included three surface platforms
and six tracks on the southern portion of the existing facility and add a new one-platform
underground station on the northern portion near Townsend and Fourth Street. T[PA indicated in
its comment on the PCEP Draft EIR that full platform reconfiguration is not part of DTX. Although
the station reconfiguration was assumed in the original 2004 EIS/EIR project description, TJPA
clarified that full platform reconfiguration is assumed to be a separate project by others. A potential
future project (currently unfunded) to reconfigure the 4th and King platforms is described separately
below under discussion of Caltrain projects.

The schedule for completion of the DTX has not yetbeen determined and funding for platform
reconfiguration is uncertain at this time, thus, itis possible that station reconfiguration, if
appropriate, will occur sometime after 2020 2019, when funding is available. Should funding
become available prior to 2020 2019, it may be possible to reconfigure the station and yard prior to
electrification.

Millbrae Station

The most recent design for a HSR station at Millbrae was presented in the 2010 HSR Alternatives
Analysis for the Peninsula corridor and would include two dedicated HSR tracks and platforms at-
grade. The Caltrain station would be splitlevel with one platform at-grade and one below-grade
(CHSRA 2010c). A grade separation at Center Street in Millbrae would be necessary because of the
changesat the Millbrae Station (CHSRA 2010a). The station design will need to be reevaluated to
ensure appropriate scale for the blended system.

Redwood City Station

No decision has been made by CHSRA or Caltrain or any other party that there willbe a Redwood
City Station. Based on the designsin the 2010 HSR Alternatives Analysis, the Redwood City Station
could be either elevated or below-grade in a trench. If there is a Redwood City HSR station thatis
elevated or below-grade, then there would also be grade separations at the nearby street crossings
(CHSRA 2010a). The station design will need to be reevaluated toensure appropriate scale for the
blended system.

6 The Mission Bay Drive crossingwould remain at-grade based on current designs.
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San Jose Diridon Station

The San Jose Diridon Station would have dedicated platforms for HSR. The design of the station
improvements has been the subject of prior and ongoing study. CHSRA is currently in the process of
refining design alternatives for the HSR alignment through San José. These alternatives will be
evaluated by the CHSRA when they prepare the San José to Merced and/or San Francisco to San José
HSR EIR/EIS documents.

At present, potential designs for the San Jose Diridon Station show either an elevated or a below-
grade station. Depending on the vertical placement of the station, the approaches from the south and
the north to the station could be in atunnel or on an aerial structure. The approaches would likely
transition from two tracks to four tracks as they approach the station to allow for four tracks in the
station (CHSRA 2010a,2010b, 2010e).

Additional Trackage

Merging HSR Tracks from Diridon to Santa Clara

Blended Service would include two new dedicated HSR tracks between the San Jose Diridon Station
and just north of the Santa Clara Caltrain Station (CHSRA 2010b). The dedicated tracks would
proceed northward on either an aerial structure or in a tunnel from the San Jose Diridon Station and
merge into middle of the Caltrain mainline at grade north of Control Point (CP) De La Cruz which is
justnorth of the Caltrain Santa Clara Station (CHSRA 2010b).

Passing Tracks

As described above, the “6-4” scenariowould require passing tracks. Itis important to note thatno
decisions have been made about the locations of passing tracks; the subsequent design and
environmental process will define the actual proposed passing track locations. The locations studied
to date are identified to supporta “proof of concept” approach only. Proposed passing track
locations could include other variations than those studied to date. However, because the locations
analyzed in the capacity studies completed to date are the only locations that have been studied,
theselocations are used in this EIR to disclose at a very general level what the impacts of passing
tracks may be with Blended Service.

Passing tracks would be added to the existing tracks in limited segments of the corridor to be used
by HSR trains to bypass Caltrain trains stopping at stations. The conceptual information used in this
EIR about passing tracks comes from two planning studies completedin 2012 and 2013.

e (Caltrain/California HSR Blended Operations Analysis (LTK 2012).

e (Caltrain/California HSR Blended Operational Analysis Supplemental Analysis Requested by
Stakeholders: Service Plan/Operations Considerations Study (LTK 2013).

Passing tracks required for operational overtakes (i.e., one same-direction train passing another)
would improve the integration of Caltrain and HSR services, avoid either service being substantially
delayed at a passing track location by the other service, and are required tosupport the “6/4”
scenario. The operational studies completed by Caltrain (LTK 2012; LTK2013) provide further
information on the overtake’s operational requirements; the readeris referred to those studies for
further detail.

Five potential overtake locations have been conceptually defined and are shown in Figure 4-2.:

Peninsula Corridor Electrification Project EIR
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1 e The North 4-Track:
2 o 10.2-mile-long, 4-track segment of tracks from milepost (MP) 5 (San Francisco) to MP 15.2
3 (Burlingame), including existing four-track configuration at Bayshore Station.
4 o Includesfour Caltrain stations: Bayshore, South San Francisco, San Bruno, and Millbrae.
5 o Includesone HSR station: Millbrae.
6 e The Long-Middle 4-Track:
7 o 9.1-mile-long, 4-track segment of tracks from MP 18.1 (San Mateo) to MP 27.2 (south part of
8 Redwood City), including existing 4-track configuration south of Redwood City.
9 o Includesfive Caltrain stations: Hayward Park, Hillsdale, Belmont, San Carlos, and Redwood
10 City.
11 e The Short-Middle 4-Track:
12 o 6.1-mile-long, 4-tracksegment of tracks from MP 18.1 (San Mateo) to MP 24.2 (San Carlos).
13 o Includesfour Caltrain stations: Hayward Park, Hillsdale, Belmont, and San Carlos.
14 e The Middle 3-Track:
15 o 15.6-mile-long, 3-tracksegment of tracks from MP 18.1 (San Mateo) to MP 33.7 (southern
16 part of Palo Alto)
17 o Includesten Caltrain stations: Hayward Park, Hillsdale, Belmont, San Carlos, Redwood City,
18 Atherton, Menlo Park, Palo Alto, Stanford, and California Avenue.
19 e The South 4-Track:
20 o 7.8-mile-long, 4-tracksegment of tracks from MP 33.8 (Mountain View) to MP 41.6 (Santa
21 Clarasouth of Lawrence Station), including existing 4-track configuration at Lawrence
22 Station.
23 o Includesfour Caltrain stations: San Antonio, Mountain View, Sunnyvale and Lawrence.
24 The four-track overtake options allow two dedicated tracks for HSR for a limited segment of the
25 corridor—one track per direction. The three-track overtake option allows one dedicated track for
26 HSR for a limited segment of the corridor—one track that mustbe shared in both directions. One-
27 half of the three-track overtake supports northbound trains and the other half supports southbound
28 trains.
29 The operational studies completed by Caltrain (LTK 2012; LTK 2013) evaluated HSR and Caltrain
30 performance of different passing tracks options; the reader is referred to those studies for details.
31 Those operational studies are incorporated by reference into this EIR.
32 Other Trackage Improvements
33 At present the Caltrain corridor is rated for speeds of up to 79 mph. Blended Service at speeds
34 greater than 79 mph up to 110 mph will require additional trackimprovements that could include
35 upgrades of tracks, trackbeds, ties, interlockings as well as possible curve realignments and other
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improvements.” Potential improvements have not been identified at this time but would be
identified as part of subsequent Blended Service design.

CHSRA Storage Yards and Maintenance Facilities

When the four-track, fully grade-separated HSR system was contemplated in the Peninsula corridor,
a storage/maintenance facility of approximately 100 acres was contemplated at several locations,
including San Francisco, Brisbane/Bayshore, San Francisco International Airport and Santa Clara.
The Brisbane/Bayshore site was described as the most feasible (CHSRA 2010a).

Given that Caltrainand CHSRA are now committed to a blended system on the Peninsula, previous
assumptions for HSR operations and maintenance facilities have changed. The CHSRA will be re-
evaluating the Peninsula for site-specific and operationally feasible locations that would meet the
needs for maintenance and storage of high speed train sets. Suitable potential sites will be identified
and evaluated through the blended system environmental process, a later process thatis separate
and distinct from this EIR.

Grade Crossing Improvements/Grade Separations

Apart from the grade separation assumed in the 2010 HSR Alternatives Analysis at Center Streetin
Millbrae and the grade separations that would be necessary for the HSR aerial section from San Jose
Diridon Station to north of the Santa Clara Caltrain Station (described previously above), no
decisions have been made regarding the potential additional at-grade crossing improvements or
grade separations necessary for Blended Service. To date, Blended Service has been defined asa
partially grade-separated system, not a fully grade-separated system.

FRA’sregulatory requirements for at-grade crossings greater than 79 mph are as follows (FRA
2014):

e For 110 mphor less: At-grade crossings are permitted. States and railroads cooperate to
determine the needed warning devices, including passive crossbucks, flashinglights, two
quadrant gates (close only “entering” lanes of road), long gate arms, median barriers, and
various combinations. Lights and/or gates are activated by circuits wired to the track (track
circuits).

e For110to 125 mph: FRA permits crossings only if an "impenetrable barrier"blocks highway

traffic when train approaches.

e Above 125 mph: No at-grade crossings permitted.

As noted above, at this time, Caltrain has only studied Blended Service operations up to 110 mph
which have been shown to meet Prop 1A required timeframes for HSR service. For speeds greater
than 79 mph up to 110 mph, there may be a need for additional at-grade crossing improvements;
specific improvements would need to be identified during subsequent Blended Service design.

Additional grade separations may also be desirable for operational purposes. Further, when
combining HSR service with Caltrain and other tenant railroads, cumulative localized traffic and

7 As described above, Caltrain has evaluated Blended Service for speeds up to 79 mph and up to 110 mph; thus
these two scenarios are evaluated in this EIR. Any consideration of speeds in excess of 110 mph would need to be
evaluated in subsequent Blended Service design for viability and evaluated in the separate environmental
evaluation by CHSRA for Blended Service.
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noise impacts are likely at many locations along the corridor and grade separations at some
locations may be considered in the environmental analysis for Blended Service as mitigation.

The separate environmental process for the Blended Service will need to analyze all impacts related
to Blended Service including noise and traffic impactsrelated to increased train trips along the
Caltrain corridor as well as the impacts of any proposed passing tracks and any proposed at-grade
crossing or grade-separation improvements.

Other Core Capacity Projects

In addition to the improvements described above concerning stations, passing tracks, other track
improvements and grade separations, there will be additional Core Capacity projectsincluding
improvementsto tunnels and bridges or other improvements needed to accommodate mixed traffic
capacity requirements of HSR service and Caltrain commuter rail service. These other projects
would be identified as part of subsequent Blended Service design and would be evaluated in the
separate environmental document prepared by CHSRA.

Trackage Rights

Union Pacific owns intercity passenger rail rights along the Caltrain Corridor. While the PCEP does
not propose intercity rail, HSR service would be intercity rail. The TRA between the PCJPB and
Union Pacific contemplates thatadditional parties may seek to share the right of way to provide
intercity passenger service and requires the parties to negotiate with such third partiesin good faith
(Section 2.7(b)). According to the 2014 Business Plan, CHSRA does propose to use the Caltrain
Corridor as partof future blended service. If high-speed intercity rail operations are to occur along
the Caltrain corridor, then CHSRA would need to obtain intercity passenger rail rights from Union
Pacific. Given that current CHSRA plans are to operate in the Caltrain Corridor, itis appropriate that
the PCEP EIR conceptually analyze blended service operations in the Caltrain Corridor.8

Schedule

Based on the CHSRA Revised 2012 Business Plan (and the Draft 2014 Business Plan), HSR service
could be extended to San Jose by 2026 and to San Francisco by sometime between 2026 and 2029. 1t
is possible, but unknown at this time, that San Jose Diridon would serve as a temporary northern
terminus for the HSR system between the time service is provided to San Jose and the time that
service is provided to San Francisco.

As noted above, while TTC is under construction, the exact timing for the DTX and Core Capacity
projects is not known at present.

8 If CHSRA is not able to obtain the intercity passenger rights to operate inthe Caltrain Corridor, then there would
be no blended service on the tracks that Caltrain shares with freight today. In concept, CHSRA would then be
required to operate on separate tracks from those covered by the TRA, which may have different environmental
impacts than the proposed blended service. This issueismore appropriately addressed in the project-level
environmental analysis of high-speed rail operations on the Caltrain Corridor. It would be highly speculative for the
|PB to analyze an alternative high-speed rail system for the corridorthat has neither been designed nor is proposed
by CHSRA at this timein the cumulative analysis for the PCEP EIR. The JPB has analyzed cumulative impacts based
on the current concept forblended service by CHSRA (as well as the other cumulative projects) at this time; if any

subsequent change in the blended service conceptis ultimately considered, any resultingimpacts are best
addressed in the separate environmental review process forblended service.
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San Francisco Transbay Transit Center (TTC) and Downtown Rail Extension (DTX)

This project is Project #1b on Table 4-3 and in Figure 4-1.

The Transbay Joint Powers Authority (T]PA), consisting of the City and County of San Francisco, the
State of California, Alameda-Contra Costa Transit District, the JPB, and Caltrans (ex officio) is leading
the planning and implementation ofthe TTC and Downtown Rail Extension (DTX) projects.

A Final EIS/EIR for the DTX and TTC projects and the related redevelopment project (collectively,
the Transbay Program) was completed in 2004. A number of addenda have been completed since
2004.TJPA is presently preparinga Supplemental EIS/EIR for certain changes to the Transbay

Program.

The Transbay Program consists of three components.

e A new,multi-modal transportation facility (the TTC) at the site of the former Transbay Terminal
at Firstand Mission Streets, which is currently under construction.

e An approximately 1.3-mile extension (the DTX) of Caltrain commuter rail service from its
current San Francisco terminus at 4th and King Streetsto the new TTC and a new underground
Caltrain station at 4th and Townsend.

e Development of a mix of new and transit-oriented uses on publicly-owned propertyin the

vicinity of the new TTC, including an estimated 3,000 new homes and mixed-use commercial
development.

Other features analyzed in the 2004 Final EIS/EIR are an off-site bus storage facility, new bus ramps
connecting to the Bay Bridge, a temporarybus facility for use during the construction of the TTC,
and areconfigured Caltrain layover yard. The new TTC has also been designed to serve the proposed
HSR system. As part of the DTX project, the track between Caltrain’s existing 4th and King Street
terminal and the new downtown terminal would be electrified.

Phase 1 of the project consists of the TTC and is presently under construction with expected
completion in approximately 2017.

Phase 2 consists of the 1.3-mile extension of Caltrain service to the TTC from the existing Caltrain
terminal at Fourth and King Street.

A Supplemental EIS/EIR currently being prepared by T|PA will analyze proposed modifications to
Phase 2, including the DTX track curvature entering the TTC, extension of platform rail levels to
accommodate HSR requirements, an intercity bus facility, vent shaft enlargements and other minor
refinements. The DTX work is on hold due to a funding gap and, thus, itappearslikely that DTX will
be completed after the Proposed Project. Schedulingis depending on funding availability.

California High-Speed Rail San Jose to Merced (as part of Phase 1 Blended System)
This is project number 2 in Table 4-3 and Figure 4-1.

The San Jose to Merced section of the California HSR system is a 125-mile corridor running from the
Diridon Station in Downtown San Jose to Merced, where the system would connect to the Central
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Valley section (Merced to Fresno).? From the Diridon Station in San Jose, trainsin the San Jose to
Merced section would travel south to Gilroy, east through the Pacheco Pass,and then to Chowchilla
before turning north to Merced.

San Jose to Merced will be the linkage between San Francisco/San Jose corridor and the Central
Valley portion of the HST system and upon completion would be part of the 540-mile Phase 1
Blended System.

The proposed stations are Diridon Station in San Jose, a station in Gilroy, and a downtown Merced
station. The San Jose to Merced section of the California HSR system would overlap with the
Proposed Project at Diridon Station in San Jose. Capital costs for the San Jose to Merced section are
estimated to be $5.4 billion dollars. The purpose of this project and the entire California HSR System
is to provide a new mode of high-speed intercity travel that would link major metropolitan areas of
the state and provide added capacity to meetincreasesin intercity travel demand in California.

Environmental review for the San Jose to Merced section began in 2009 and a Draft EIS/EIR is
currently being developed. A Preliminary Alternatives Analysiswas preparedin2010 and a
Supplemental Alternatives Analysis Report, which evaluated potential route alignments that will be
considered in the Draft EIR/EIS, was prepared in 2011. The Preliminary Alternatives Analysis
(CHSRA 2010X) evaluated multiple options for the San Jose Approach subsection and recommended
the SR 87/1-280 Alignment Alternative. This alignment would be on an aerial structure heading
southward from the Diridon Station along the Caltrain ROW to approximately Park Avenue and then
would depart from the Caltrain ROW to cross the [-280/SR 87 interchange and then come parallel to
the Caltrain ROW next to the Tamien Station. For the Monterey Highway subsection, the alignment
would continue south from the Tamien Station along the Caltrain ROW on an aerial structure to
Almaden Road, then be an at-grade section from Almaden Road to near Pullman Way and transition
back to an aerial structure from near Pullman Way to just north of the Capitol Expressway. While the
San Jose to Merced section proceeds further south, the project limits for the Caltrain Peninsula
Corridor Electrification Project end just south of Pullman Way. Unlike the Blended Service, there
would be no shared track between Caltrain and HSR for the HSR San Jose to Merced segmentas HSR
would have dedicated tracks.

The San Jose to Merced HSR Project EIR/EIS will tier from the Final Statewide Programs EIR/EIS
and the Final Bay Area to Central Valley HSR EIR/EIS. Service is planned to commence along this
segmentin 2026.

Caltrain Projects

Future Full Electrified (San Francisco to San Jose)
This is project number 3 in Table 4-3 and Figure 4-1.

As described in Chapter 2, Project Description, the Proposed Project budget of $440 million for
rolling stock would provide for electrification of approximately 75 percent of the revenue service
fleet from San Francisco to San Jose. Itis the JPB’s long-term plan to fully electrify the service from
San Franciscoto San Jose for the same reasons supporting the Proposed Project. In addition, to
accommodate Blended Service (as described above), the Caltrain service between San Jose and San

9 North of San Jose, the California High-Speed Rail system would connectto San Francisco through Blended Service,
discussed above.
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Francisco mustbe fully electrified. The Proposed Project would install the electrical infrastructure
necessary to supporta fully electrified service, but Caltrain would need to purchase additional EMU
rolling stock to support this service.

As shown in Table 4-6, full electrification would require approximately 40 to 50 additional EMU
vehicles. Based on the 2009 estimated budget of $440 million for 96 EMUs, the additional EMUs
could require an additional $193 to $248 million in funding that has not been secured at this time.
As funding becomes available, the JPB intends to replace retiring diesel locomotives with EMUs. If
Blended Service is realized by sometime between 2026 and 2029, Caltrain would need to be fully
electrified at that time to maintain the levels of service called for in the Proposed Project.

Table 4-6. Fleet Requirements of the Peninsula Corridor Electrification Project (2020 2019) and a
Future Fully Electrified Service (San Jose — San Francisco)

Diesel-Hauled
Year Diesel Locomotives EMUs Vehicles Total Vehicles
2020 2049a 9 96 45 150
(Six trains per peak
hour/direction)
2040b 6 138 to 150 31 175 to 187
(Six trains per peak
hour/direction)

a The majority of vehicles would be replaced by 2020 in2019 as they reach the end of their design
life. Additional vehicles would be replaced after 2020 2049 as they reach the end of their design
life.

b Diesel operation limited to San Jose-Gilroy shuttle service. 2040 EMU estimate is a conceptual
estimate.

Caltrain South Terminal Project
This is project number 4 in Table 4-3 and Figure 4-1.

The South Terminal Projectis a multi-phased project to improve the South Terminal Area (STA)
portion of the Caltrain corridor between Santa Clara and San Jose to adequately accommodate
potential future rail traffic levels. Where constraints with existing infrastructure are identified,
improvements are recommended to address the operational needs of Caltrain and its tenants:
Altamont Commuter Express (ACE), Capitol Corridor, and Amtrak Long Distance Coast Starlight
service. Phase 1 of the project is already complete. Table 4-7 summarizes Phase Il and Phase I1I of
the South Terminal Project
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Table 4-7. Projects Identified as Improvements to South Terminal Area

Segment Improvement

CP Shark to CP Alameda2 South Terminal Phase [I—Fourth main track, CEMOF to Diridon. This
additional fourth track would be approximately 2,000 feet long and would
require minor right of way acquisition. To incorporate the 4th track, the
existing track systems would require rearrangement. Associated signal
control work would be included.

CP Bird to Tamien South Terminal Phase III— This project includes the construction of an

Station additional track south of the South Terminal, between the San Jose Diridon
Station and the 1-280 crossing. Additionally, associated signal work is
included and a new control point would be constructed between the
Auzerais Avenue crossing and the 1-280 crossing. The Auzerais crossing
would be reconstructed. This additional track would be approximately 2,000
feet long and would run across the widened portion of the newly constructed
Los Gatos Creek Bridge.

a CP Shark and CP Alameda are in San Jose. CP Alameda extends north from Diridon Station to north of
Santa Clara street and connects to CP Shark, immediately west of SAP Center in San Jose. CP Shark
extends to north of Julian Street.

CEMOF = Central Equipment Maintenance Operations Facility.

CP = control point.

[-280 = Interstate 280.

There are no schedules as of yet for these projects.

San Bruno Grade Separation
This is project number 11 in Table 4-3 and Figure 4-1.

The San Bruno Grade Separation Project, which is currently in construction, will elevate Caltrain
tracks above three existing at-grade street crossings at San Bruno, San Mateo, and Angus Avenues to
improve safety for pedestrians and motorists, and to help reduce traffic congestion from U.S.
Highway 101 in San Bruno. Additionally, a new elevated Caltrain station will be constructed
between San Bruno and San Mateo Avenues to replace the existing station at Sylvan Avenue. There
will be 201 parking spaces and a “kiss-and-ride” lot.

The project will include three pedestrian underpasses, one near Sylvan Avenue, one at the new
station, and one between Euclid Avenue and Walnut Street. The elevated station will have elevators
to provide easy access for Caltrainriders. The surrounding streets and sidewalks will be improved,
including those at Posy Park. Construction is expected to be completed in April 2014 (Caltrain
2013b).

Caltrain Planned Corridor Improvements

This is project number 12 in Table 4-3 and Figure 4-1.

Caltrain Communications Based Overlay Signal System Positive Train Control

The Caltrain Communications Based Overlay Signal System (CBOSS) Positive Train Control (PTC)
Project will provide a new advanced signal system. The project, which is in construction now,
involves installation of PTC which is a requirementbythe FTA on all commuter and freight
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railroads. The project will help eliminate train-to-train collisions and over-speed mistakes and
provide additional safety measures for railroad workers. The Caltrain CBOSS PTC Project will meet
the federal mandate toimplement PTC by 2015 and increase system capacity to allow for future
increase in ridership and demand. The project components are compatible with Caltrain’s existing
diesel-based trains, and will also be compatible with the future Caltrain electric powered fleet. In
addition, the Caltrain’s CBOSS PTC project is being designed to ensure interoperability with HSR as
well as existing passenger and freight tenants (Caltrain 2013).

Other Caltrain Improvements

Caltrain improvements thatare being planned other than CBOSS PTC, the Proposed Project, the STA
improvements, and the San Bruno project include the following:

e Rehabilitation of the Existing System—Ilong-term repairs, reconstruction, and modernization of
the existing tracks, signals, bridges, stations, rolling stock, and other systems.

e Bridgereplacementsin San Francisco, San Mateo!0 and at Los Gatos Creek.
e The modernization of stations such as removing the hold-out rule.
e At-grade crossing improvementsand a system-wide fencing program to improve safety.

e South San Francisco Station Improvement Project, which would remove the holdout rule and
improve access to station platforms.

e Station security improvements.

Trackwork rehabilitation improvements consist of the following:
e Replacingjointed rail track with continuous welded rail track.
e At-gradecrossing improvements.

e Drainageimprovements.

Planned rehabilitation improvements include tunnel rehabilitation, retrofit of existing structures to
current seismic safety standards, new bridge decks, and new foundations where needed.

Rehabilitation improvements at stations include the following:
e Station security improvements.

e Provision of 600-foot-long (or longer) side platforms.

e Wide center platforms at selected locations.

o AttheFourth and King Station, this work could include reconfiguration of the platforms
from the current 6 platform, 12-track configuration to a 3 platform, 6-track configuration
similar to that originally included in the T[PA 2004 EIS/EIR or some other configuration for
a surface terminal. This would require realignment of tracks leading to the platforms as well
within the 4th and King Yard. Platform reconfiguration is not currently funded and thusit is

unknown if and when this proposal might be advanced.

10 Bridges are presently being replaced in San Mateo at the East Poplar, East Santa Inez Avenue, Monte Diablo, and
Tilton Avenue underpasses. The bridge replacement will be completed by 2016. The bridge replacement project
has already been environmentally cleared.
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e Improvedlighting, shelters,and communications facilities at station waiting area.
e Facilitiesto meet Americans with Disabilities Act (ADA) requirements.

e Underpasses for pedestrians.

e Inter-trackfencingto keep passengersfrom attempting to cross the tracks.

e Bridgerehabilitation.

Dumbarton Rail Corridor
This is project number 5 in Table 4-3 and Figure 4-1.

The Dumbarton Rail Corridor project will extend rail service between the Redwood City Caltrain
Station and the Union City BART Station by reconstructinga 20.5-mile existing rail corridor. The
purpose of the Dumbarton Rail Corridor Project is to improve transbay public transportation service
and interconnections to reduce roadway congestion, improve travel reliability, improve air quality,
and address greenhouse gas reduction goals from transportation and development. In the East Bay,
the service would use the Union Pacific Railroad’s Centerville Line and Oakland Subdivision to reach
Union City. The service would then utilize the Dumbarton Line, including crossing the currently out-
of-service Dumbarton Rail Bridge across the San Francisco Bay (located east of the SR 84 highway
bridge). The Dumbarton Rail Corridor service would operate on the Caltrain mainline beginning at
Redwood Junction in Redwood City, with service continuing north to San Francisco and south to San
Jose. The extension will connect to existing public transportation services such as BART, ACE,
Amtrak’s Capital Corridor, Caltrain, and regional bus service.

The reconstruction of the rail corridor will include track improvements, new moveable rail bridges,
new train stations in Menlo Park (Willow Road), at Newark’s Dumbarton Transit-Oriented
Developmentarea, and adjacentto the Union City BART Station, upgrading the Centerville Station in
Fremont, a centralized train signal control system, and a layover yard in the East Bay,among other
improvements. Depending on the alternative selected, some of these improvements may be within
the Caltrain corridor.

An Alternatives Study was completed in March 2011 and an environmental review of the project
was initiated. However, Alameda County Measure B, which would have provided funding, did not
pass in November 2013. Asa result, the JPB and the Federal Transit Administration (FTA) have
placed the project on hold until new fundingis identified.

A number of different alternatives have been considered for the Dumbarton Rail Corridor. For the
purpose of this EIR, the analysis assumed that six diesel locomotive trains will travel from Union
City during the AM peak commute period. Three of these trains will travel to San Francisco and
three to San Jose. In the PM peak period, these trains will make the reverse trip from San Francisco
and San Jose back to Union City.

ACEforward Program
This is project number 6 in Table 4-3 and Figure 4-1.

The ACEforward Program is an initiative of the San Joaquin Regional Rail Commission (SJRRC) to
expand ACE service. The project is intended to improve ACE service between Stockton and San Jose
and to extend service to Modesto and Merced. The purpose of the project is to enhance commuter
and intercity rail service for riders in the northern San Joaquin Valley and the eastern and southern
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parts of the Bay Area. ACE commenced its environmental process for the ACEforward Program in
June 2013 and intends to complete an EIR/EIS for the program by 2016.

Infrastructure improvements currently under study by ACE would provide for:
e Operation of a fifth and sixth round trip between Stockton and San Jose by 2018.
e Operation of 10 or more round trips between Stockton and San Jose by approximately 2022.

e Operation of six round trips between Stockton and Merced by approximately 2022.

Within the Caltrain project area, the ACE service operates on the Caltrain ROW between Santa Clara
and San Jose. The ACEforward program includes increases of up to sixround trips on this segment
by 2018 and up to 10 round trips or more by approximately 2022. As noted above, this is one of the
projects thatdepends on the improvements to the south terminal area. Further improvementsin the
south terminal maybe needed and are being studied. Additionally, beyond the south terminal area,
the ACEforward Program presumes capitalimprovements east of the Caltrain corridor at certain
locations between Stockton and Santa Clara.

Capitol Corridor Oakland to San Jose, Phase 2
This is project number 7 in Table 4-3 and Figure 4-1.

The Capitol Corridor service is operated by the Capitol Corridor Joint Powers Authority (CCJPA).
Initially, the service provided six daily trains between Sacramentoand San Jose. Between 2002 and
2006, the CCJPA increased service multiple timesin response to the growing demand. The CCJPA is
now working on the Capitol Corridor Oakland to San Jose Project.

Phase 1 of the Oakland to San Jose track improvementsand the Yolo Causeway main track,
completed in 2004, allowed the Capitol Corridor to reach its current service level. The Capitol
Corridor currently runs 32 weekday (22 weekend) trains between Sacramento and San Jose, and 14
daily trains between Oakland and San Jose. (Capitol Corridor Joint Powers Authority 2013 2010)

Phase 2 of the Oakland to San Jose track improvements will increase frequency of Capitol Corridor
service from 14 daily trainsto 22 daily trains between Oakland and Santa Clara/San Jose. CCJPA has
identified a list of track infrastructure projects to allow for the expansion of the Capitol Corridor rail
service, and is moving forward with design plans and environmental review. As noted above, this is
one of the projects that depends on the improvements to the south terminal area. Further
improvements in the south terminal may be needed and are being studied. The project doesnot
includeany capitalimprovementswithinthe Additionally, beyond the south terminal area, the
Phase 2 Oakland to San Jose project presumes capital improvements east of the Caltrain corridor at
certain locations between Oakland and Santa Clara.

BART Silicon Valley Extension
This is project number 8 in Table 4-3 and Figure 4-1.

The VTA and Bay Area Rapid Transit (BART) District are planninga 16.1-mile extension of the BART
system to serve Santa Clara County. The extension would extend from Fremontto the Santa Clara
Caltrain Station. The extension will be constructed in phases. The first phase, the Warm Springs
Extension, covers 5.4 miles beginning just south of the planned BART Warm Springs Station in
Fremont. The second phase, Berryessa Extension, will extend along the Union Pacific Rail Road
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(UPRR) line through Milpitas to the Berryessa District of San Jose, near Las Plumas Avenue. The
third phase, Santa Clara Extension, would be from Berryessa to Santa Clara.

Major construction on the Warm Springs Extension began in August of 2009. The Warm Springs
Extension is expected to open for revenue service in the fall of 2015.

The Berryessa Extension is also under construction and is scheduled to be open in 2018. BART
trainsare expected to run every 15 minutes during peak commute periods on two BART lines: Green
line (Berryessa-Daly City) and the Orange Line (Berryessa-Richmond). The projected opening day
ridership is approximately 23,000 average weekdayriders.

The Santa Clara Extension is in the environmental review phase and is expected to be in service by
2023.The Santa Clara Extension is the only part of the project that would be located in and adjacent
to the Caltrain corridor. The Santa Clara Extension includes potential stations at Diridon and Santa
Clara connected to the Caltrain stations and a subway or at-grade alignment between Diridon and
Santa Clara. BART would be in its own ROW separate from Caltrain.

Coast Daylight
This is project number 9 in Table 4-3 and Figure 4-1.

The California State Rail Plan establishes strategies and priorities for the Department of
Transportation to improve passenger and freight rail service for the public. Part of this plan
proposes new intercity rail routes. The proposed intercity route, the Coast Daylight, would connect
San Francisco, San Jose, Salinas, San Luis Obispo, Santa Barbara, Ventura, and Los Angeles. Currently
the Coast Starlight, an Amtrak route, provides service from between Los Angeles and the Pacific
Northwest, serving marketsin California. The route operates once per day in each direction between
Los Angelesand the Bay Area. The proposed Coast Daylight route would have twice as many stops at
the Coast Starlight.

Coast Daylight service would support several statewide transportation objectives (Caltrans 2013):

e Providing additional capacity to serve corridor growth in a cost-effective manner with minimal
impacts on local communities, natural resources, and air qualityand GHG emissions.

e Increasinguse of intercity passenger rail service as part of a multi-modal strategy identified in
regional and county goals and plans.

e Improvingrail operations by reducing travel times and increasing reliability and safety.

e Providing earlyimplementation of a “one-seat”ride from downtown San Francisco to downtown
Los Angeles.

The present proposal is to run two daily roundtrips from San Francisco to Los Angeles. No capital
improvements are proposed within the Caltrain corridor for this project. The feasibility of this
projectis yetto be determined and is dependent on its compatibility with a blended system in the
Peninsula Corridor

Pending that feasibility assessment, for the purposes of this EIR cumulative analysis only, this
service is assumed to start by 2020.
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Freight Rail Future Plans

This is project number 10 in Table 4-3 and Figure 4-1.

As described in Section 3.14, Transportation and Traffic, levels of freight operations in the corridor
as of late 2012 were estimated at approximately seven round trips per day.

San Franciscoto South San Francisco freight yard—one round trip daily during daytime (“South
City” Local)

South San Francisco freight yard to Redwood City—one round trip daily during nighttime
(“Broadway”)

South San Francisco freight yard to San Jose (Newhall Yard)—one round trip daily during
nighttime (“Mission Bay”)

South Terminal Area (South of CP Coast) — four round trips daily (“Salinas”, “Granite Rock 1”,
“Granite Rock 2”, and “Permanente”) and one one-way daily (“MRVS]").

In addition to thisroutine daily traffic, freight operators also run periodictrains to serve non-
routine episodic freight needs along the Caltrain corridor.

UPRR and various freight rail operators and users along the Caltrain corridor expect freight service
to grow over time to accommodate demands from their various customers for freight deliveries.

Port of San Francisco: The annual numbers of rail cars for the past 3 years has grown from 475
railcarsin 2010,to 1,165 railcarsin 2011, to 1,950 railcarsin 2012 (Greenway, pers. comm.).
The port projectsyear-on-year growth from 2012 forward to be 15 percent (Greenway, pers.
comm.). Richmond Mining Limited (now Nevada Mining) has identified potential use of port
facilities at Piers 90-96 to handle its iron ore (Richmond Mining, undated) and provided a letter
of intentin 2010 identifying the Port of San Francisco as its favored port of loading (Richmond
Mining Limited 2010). Ifthis project were to be realized, then, startingin 2016, iron ore could
start moving at a rate of 500 additional railcars/month initially and then potentially grow to as
manyas 1,700/month by 2018 (Greenway, pers. comm.). Assuming 75 iron ore railcars per train
consist1l, 1,700 railcars/month would correspond to approximately 23 additional trains per
month or less than one train/day on average. It should be noted that no environmental analysis
has been commenced or completed for the proposed expansion of Piers 90-96 operations for
iron ore export or the associated increase in freight rail operations. There are also other
potential port options in Oakland and Richmond that could be utilized for iron ore shipping.
Thus, for the likelihood for a large-scale increase in iron ore shipments along the Peninsula
corridor is unknown at this time.

Union Pacific Railroad: Representatives of UPRR informed Caltrain that they expect general
freight growth of 4 percent per year. Representatives of UPRR also noted that if the Monterey
Shale oil deposit is developed substantially in the future, there might be an increase in oil
shipments through the South Terminal Areato oil refineriesin the East Bay and Benicia. The
potential for alarge increase in Monterey Shale exploitation is a subject of intense concern and
controversy at present; the potential for increased oil shipments through the Caltrain project
areais unknown at this time.

11 Estimates of iron ore consists in Utah range from 75- to 100-car consists. See: http://utahrails.net/mining/iron-
mountain.php
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e Freight Operators: The Peninsula Freight Rail Users Group, a collection of freightrail operators
and usersin the Caltrain Corridor including the Ports of Redwood City and San Francisco, the
San Francisco Bay Railroad, CEMEX, Granite Rock, and a number of other rail users, identified in
their scoping letter on the Proposed Project EIR that “it is foreseeable that freight volumes will
expand significantly over the coming decades, even without any expansion of infrastructure.”
(Peninsula Freight Rail Users Group 2013).

e (California State Rail Plan: The Draft California State Rail Plan (Caltrans 2013) estimates that
tonnage at the ports of Oakland and San Francisco is expected to increase 2.5 times between
2007 and 2040. However, the plan does not provide a separate estimate for how much of this
growth is expected for the Port of San Francisco or an estimate of freight rail increases along the
Caltrain Corridor.

With continued economic growth on the Peninsula corridor from the presentto 2040 and beyond,
there will be an expanded demand for the transport of bulk cargoes and bulky materials, which
could be metby expanded freight rail. Should large-scale bulk carriers decide to ship materials
either in or out of the Ports of Redwood City or San Francisco, such as the proposal to expand iron
ore shipments described above, there could be a substantial demand for freight shipments through
the Caltrain corridor.

As discussed in Chapter 2, Project Description, the Project now assumes that temporal separation of

the EMUs and freight equipment will notbe required and thus that freight operational windows will
not substantially change from today. Freight trains today avoid the peak hours at present, which is
the period of most substantial change with the PCEP.

Freight train consists vary substantially in length. Bulk carriers, such as those that could be
associated with transportof iron ore, can be particularly lengthy.

BART Millbrae Tail Tracks
This is project number 70 in Table 4-3 and Figure 4-1.

BART anticipates extending the Millbrae tail track by an additional 200-300 feet southerly into
Burlingame toaccommodate all 10-car trains on these tail tracks in the near future (BART 2013).

Summary of Assumed Cumulative Rail Service

Table 4-8 describe cumulative rail service assumed along the Caltrain corridor by 2040 based on
review of project documents for the cumulative rail projects described above.
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1 Table 4-8. Cumulative Existing and Future (2040) Daily Train Service Alongthe Caltrain Corridor
Tamien -  Diridon - Santa Clara - Redwood
Diridon Santa Redwood City - San

System Clara City Francisco Source

Existing (2013) Service

Caltrain 40 92 92 92 Existing Caltrain Schedule

ACE 8 8 ACE Schedule (ACE trains
layover at Tamien yard)

Capitol Corridor 14 CCJPA Schedule

Coast Starlight 2 2 AMTRAK schedule

Freight 4 9 2 6 Caltrain dispatch data

Total 54 125 94 98

Future (2040) Service

Caltrain 48 114 114 114 Proposed Project NOP
(Appendix A)

High-Speed Rail 80 to 106 80 to 106 CHSRA Revised 2012 Business
Plan (CHSRA 2012a)2

ACE 20 20 ACEforward NOP (SJRRC
2013)

Capitol Corridor 30 CCJPA Draft 2013 Vision Plan
(CCJPA 2013)

Coast Daylight 4 4 4 4 2013 California State Rail Plan
(Caltrans 2013)

Dumbarton Rail 6 6 6 2013 California State Rail Plan

Corridor (Caltrans 2013)

Coast Starlight 2 2 No change

Freight 8 19 4 12 108% increase based on
assumed 4% per annum
increase

Cumulative 80 195 208t0224 216to242

Total

Change from 26 70 114to 140 118to 144

2013

a As noted above, the Braft 2014 Business Plan Service Planning Methodology document (CHSRA 2014c)
includes an assumption of 53 daily round trip trains starting in 2029 and continuing beyond 2040 but
the Drlor 2012 CHSRA Busmess Plan assumed 40 dallv round -trip_trains. Galtrain‘s-Blended-Service

ana-l—yLs+s— The exact number ofHSR trains on the corrldor in the future is unknown at this time. The

subsequent CHSRA project-level environmental evaluation will address proposed high-speed train
service levels along the San Francisco Peninsula.
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4.13.2 Other Regional Transportation Improvements

Central Subway
This is project number 13 in Table 4-3 and Figure 4-1.

The Central Subway Project is a 1.7-mile extension of Muni’s T Third Line from the 4th Street
Caltrain Station to Chinatown, with a street-level stop at 4th and Brannan, and three underground
stops at Yerba Buena (4th and Folsom Streets), Union Square (Stockton Streetat Union Square),and
Chinatown (Stockton and Washington Streets). The station to be located at Stockton Streetat Union
Square will be connected to the Powell Street BART/Muni Station to allow for convenient transfers
to BART, Muni Metro lines, the Powell Street Cable Car, and Muni bus linesin the area. The extension
will provide a direct connection from the Bayshore and Mission Bay areasto the South of Market,
Union Square, downtown, and Chinatown areas. The extension will also provide connection from
locations along the new 1.7-mile corridor to the 4th and King Caltrain Station through the already
existing 4th and King/Berry T-Third line station.

The Central Subway Project is Phase 2 of San Francisco Municipal Transportation Agency’s (SFMTA)
Third Street Light Rail Transit Project. Phase 1 of the SFMTA Third Street Light Rail Transit Project,
included a 5.1-milelight rail line along the Third Street corridor that opened in 2007. The Central
Subway segment of the T-Third Line is expected to be open to the publicin 2019. (SFMTA 2013)

San Francisco Municipal Railway 22-Fillmore Electric Trolley Bus Coach Re-Routing
This is project number 14 in Table 4-3 and Figure 4-1.

SFMTA proposes to move the 22-Fillmore Trolley route off of 17th and 18th Streetsand onto 16th
Streetbetween Kansas Street and 3rd Streetin order to between connect to the growing Mission
Bay neighborhood and to provide continuous transit service along 16th Street. A revised 33-Stanyan
would replace the 22-Fillmore on Connecticutand 18th Streets. SFMTA is also proposing other
improvements along the 22-Fillmore route in order to reduce travel time, increase average
operating speed, and improve service reliability.

This proposed realignment would mean that the trolley would cross the Caltrain tracks at-grade at
16t Street. With the proposed electrification under the Proposed Project, there would be a conflict
between the overhead wires for the electrictrolley coach (which is a direct current 600 volt system)
and the Proposed Project (which is an alternating current 25 kV system). These electrification
systems are not compatible. At discussed in the cumulative analysis of transportation below,
Caltrain hasidentified two technical solutions that would facilitate both the Proposed Project and
the 22-Fillmore to use the at-grade 16t Street crossing without conflict.

Major Highway Improvements on the Peninsula
This is project number 15 in Table 4-3 and Figure 4-1.

Inthe face of rapid growth on the Peninsula and San Francisco, a variety of highway improvements
are planned. Major planned highway improvements within several miles of the Caltrain corridor
that would cost more than $100 million apiece and thatare listed in Plan Bay Area include the
following (ABAG and MTC 2013a, no date):
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e VTA Silicon Valley Express Lanes Program will convert existing carpool lanes to expresslanes
and add new lanesalong SR 237, SR 85, and U.S. Highway 101 corridors throughout Santa Clara
County (including expresslanes along1-880 between U.S. Highway 101 and I-280).

e U.S.Highway 101 improvementsincludinga high-occupancy vehicle lane from the San Francisco
county line to Whipple Avenue (Redwood City); conversion of HOV lane to expresslane between
Whipple Avenue and Santa Clara County line; and auxiliary lanes from Marsh Road (Menlo Park)
to Embarcadero Road (Palo Alto) to SR 85 (Mt. View).

e U.S. Highway 101 corridor interchange improvements at Candlestick Point (San Francisco),
Produce Avenue (South San Francisco), SR92 (San Mateo), Oregon Expressway (Palo Alto), and
Zanker Road (San Jose).

Some of these projects are fully funded; others are not yet fully funded butare assumed to be funded
in future years. These projects and other projects included in Plan Bay Area are not enough to solve
the transportation problemsin the corridor. The Plan Bay Area Final EIR (ABAG and MTC 2013b)
indicates that even with these projects in place, there will be more peak period congestion and more
total vehicle hours of delay in the region. Thus, there is aneed for additional transitin the corridor
to reduce future congestion and improve travel opportunities. Improved Caltrain service would help
meet this need.

Other Major Non-Highway Improvements on the Peninsula
This is project number 16 in Table 4-3 and in Figure 4-1.

Major planned non-highway transportation improvements within several miles of the Caltrain
corridor that would cost more than $100 million apiece and thatare listed in Plan Bay Area include
the following (ABAG and MTC 2013a, no date):

e Embarcadero Streetcar: Extend historic streetcar service from Fort Mason to Caltrain’s San
Francisco 4th and King Station.

e SouthernIntermodal Terminaland MUNI T-Line Extension: Extend MUNI T-Line from
Bayshore/Sunnydale to Caltrain Bayshore Station (San Francisco).

e Futuregrade separationsin San Mateo County: Grade separations at approximately two or three
high-priority candidate locations along the Caltrain corridor to separate vehicular and rail traffic
for safety purposes. The locations are not yet known.

e BusRapid Transit (BRT) along El Camino Real: Provide BRT along El Camino Real from Palo Alto
to Daly City.

e Palo Alto Caltrain Station and Bus Transit Center Expansion: Improve bus transit capacity,
amenities and access to downtown Palo Alto, the Stanford campusand Stanford Shopping
Center (Palo Alto).

e Gradeseparation at Rengstorff Avenue: Depress Rengstorff under the Caltrain tracks (Mountain
View).

e Tasman Express Long T double tracking: Double-tracking of VTA’s Mountain View lightrail line
(Mountain View/Sunnyvale, Santa Clara, San Jose).
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e Mineta San Jose International Airport Automated People Mover (APM) Connector: Provide
directservice from the airportto VTA’s Guadalupe light-rail station, and the Santa Clara Caltrain
station, and future Santa Clara BART Station.

Some of these projects are fully funded; others are not yet fully funded butare assumed to be funded
in future years.

San Francisco Interstate 1-280 Teardown/Boulevard/4th and King Underground
Station Conceptual Planning

This is project number 73 in Table 4-3 and Figure 4-1.

The City and County of San Francisco will be conducting a study (entitled the Railyard Alternatives
and I-280 Boulevard Feasibility Study) that will evaluate the feasibility of removing the end of the I-
280 freeway after Mariposa Street, extending the Caltrain (and future HSR) tracks underground,
creating a surface boulevard that would connect the cross-streets of Potrero Hilland SOMA
neighborhoods to Mission Bay, reconnecting the adjacent neighborhoods at the San Francisco 4th
and King Station, and potentially redeveloping the 4th and King Station.

Key potential elements of this concept include the following:

e The City is exploring the potential removal of [-280 north of Mariposa Street and the replacingit
with an at-grade boulevard. A similar concept was completed along Octavia Boulevard with the
removal of the Central Freeway and along the Embarcaderowith the removal of the
Embarcadero Freeway following the 1989 Loma Prieta earthquake. Planningis at an early phase
but may involve a new boulevard with vehicle, bicycle, and pedestrianlanes and access, as well
as commercial and residential development of areas adjacent to the boulevard, and new
connections between areas east and west of the existing [-280.

e Aspartof the evaluation of the removal of [-280, the City s also exploring the potential to
underground or realign the northern portion of the Caltrain corridor from somewhere north of
Mariposa Street to the 4th and King Station.

e Inaddition, the City is also exploring the potential for either reconfiguring or replacing the
existing 4th and King Station to allow for potential redevelopment providing housing and
employmentin the area.

e Other components of the City of San Francisco Railyard Alternativesand I-280 Boulevard
Feasibility Study currently underway are considering the alignment and construction methods
of the Downtown Tunnel Extension (DTX) to the Transbay Transit Center (TTC); the possibility
of constructinga loop track out of the north end of the TTC which may allow for a two-track,
rather than a three-tracksection, through the 4th and Townsend Station area; and the funding
and financial opportunities from potential development that could be designated as a potential
funding source for futureimprovementsinthe area, a dedicated funding stream for Caltrain,
and/or general City funds.

e The anticipated study schedule is from June 2014 to July 2016.

This project is not part of any approved City planning document, has not been environmentally
reviewed, and project funding has not been identified. Given this project is at a very early phase of
development, it cannot be analyzed in any detail in this cumulative impact analysis.
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[f such a project were to advance, development would occur after the Proposed Project is complete.
To complete such a project could require substantial changes to the Caltrain alignmentin San
Francisco and the 4th and King Station. While the removal of Proposed Project’s electrical
infrastructure (wiresand poles) in the vicinity would require additional construction effort and cost,
the electrical infrastructure would not pose a physical impediment to future developmentand the
costs of removal would be minor in comparison with the cost of the potential improvements
described above.

Geneva Avenue to US 101/Candlestick Point Interchange

This is project number 74 in Table 4-3 and Figure 4-1.

The San Francisco-San Mateo Bi-County area analyzed the Geneva Avenue extension project in the
Bi-County Transportation Study (SFCTA 2013). The study was an effort to develop a priority project
list and funding strategy for new transportation improvements to supportthe needsand anticipated
growth in the area. This is a priority project for San Mateo and San Francisco counties. The
timeframe for the project is 2015-2020.

This project would extend Geneva Avenue from Bayshore Boulevard to the new proposed US 101
Candlestick Point Interchange, connecting to Harney Way, and include a grade-separated Caltrain
crossing at Tunnel Avenue. This new local street connection would provide access to US 101 from
Brisbane Baylands as well as existing adjacent neighborhoods that would use the new streetas a
more directroute to US 101 than existingroutes. The design would accommodate six travel lanes,
two bicycle lanes, sidewalks, and potentially bus rapid transit exclusive lanes (SFCTA 2013).

4.13.3 Land Development Adjacent to Caltrain ROW

Planned, proposed, and under-construction land development projects adjacent or within 0.15 miles
of the Caltrain ROW have the potential to be affected by the Proposed Project. Table 4-9 describesall
land use projects, in various stages of development, within approximately 0.15 miles of the Caltrain
ROW.

4.1.4 Cumulative Impact Analysis

This section discusses the cumulative impact analysis. Table 4-10 summarizes the cumulative
impact analysis findings.

Ingeneral, if Project Variant 1 is implemented, there would be fewer cumulative construction
impacts south of Tamien Station because there would be no construction activitiesin this area.
Cumulative operational impacts would generally remain the same as described in the impact
analyses below. Similarly, there would be fewer cumulative construction impacts near the 4th and
King Station because electrification of the 4th and King storage vard would be deferred and
cumulative operational impacts would generally remain the same. There would be no change to the
cumulative impact analysesif Project Variant 3 is implemented.
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Table 4-9. Land Use Development Projects Adjacent to the Caltrain ROW

Other CEQA-Required Analysis

Project Name (Ref #)

Description

Location

Status

Location Relative to
Proposed Project

San Francisco

4th and King Railyards
Redevelopment (#17)

Existing and planned high-density residential,
commercial and office uses (San Francisco
Planning Department 2012)

San Francisco 4th and King
Caltrain Station

Early planning

Within Caltrain ROW,
Adjacent, and in OCS/
ESZ area outside ROW

Brisbane
Brisbane Baylands
Specific Plan (#18)
Opus Office (#19)

3710-3760 Bayshore
Boulevard (#20)

684-acre, 12-million-square-foot development to
include a variety of uses (UPC 2010)

Two buildings with 448,000 square feet of office
uses (City of Brisbane 2013)

2.9-acre development of two buildings with 30
residential units (City of Brisbane 2013)

Between U.S. Highway 101
and Bayshore Boulevard
3000-3500 Marina
Boulevard

3710-3760 Bayshore
Boulevard

Proposed

Proposed

Approved. Building
permit application
submitted in 2010.

Adjacent and in OCS/
ESZ area outside ROW

0.10 mi from ROW

0.02 mi from ROW

3700 Bayshore 3-61.3-acre development with 386 36 3700 Bayshore Boulevard  Tentative 0.02 mi from ROW
Boulevard (#21) condominiums and a 4.5-acre development with subdivision map
21 single-family lots (City of Brisbane 2013) submitted
Millbrae
Millbrae BART Station 350 residential units and approximately 160,000 El Camino Real and Planning Adjacent
TOD (#68) square feet of office and commercial space. (Note: Millbrae Avenue
The Station Area Plan provides a long-term
framework for more substantial development
over time.)
Burlingame
1225 Floribunda 3-story, 6-unit residential condominium (City of = 1225 Floribunda Avenue Proposed 0.08 mi from ROW
Avenue (#22) Burlingame 2013)
San Mateo
Mi Rancho Market (#23) 2-story, 12,500-square-foot market with 25 80 North B Street Proposed 0.02 mi from ROW
parking spaces (City of San Mateo 2013e)
Gas and Shop (#24) New fuel island, curb cut, and canopy at existing 609 East 4th Avenue Proposed 0.13 mi from ROW

gas station (City of San Mateo 2013d)
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Location Relative to

Project Name (Ref #) Description Location Status Proposed Project
Sadigh Mixed Use (#25) Mixed-use building with 4,000 square feet of 4300 S. El Camino Real Approved 0.03 mi from ROW
retail and 10 residential condominiums (City of
San Mateo 2013g)
Nazareth Terrace (#26) Mixed-use building including 3,010 square feet of 234 7th Avenue Approved 0.06 mi from ROW
retail, 7,273 square feet of office, and 11
residential units (City of San Mateo 2013f)
Cal Water Office (#27)  2-story, 18,184-square-foot office building (City of 341 and 345 N. Delaware Approved 0.11 mi from ROW

800 & 888 N. San Mateo
Drive Apartments (#28)

2090 Delaware
Apartments (#29)

San Mateo 2013c)

3.08-acre development of 155 apartments units
(City of San Mateo 2013a)

2.38-acre development of 111 apartment units
(City of San Mateo 2013b)

Street

SE corner of Peninsula
Avenue and North San
Mateo Drive

NW corner of S. Delaware

Street and Pacific
Boulevard

Under construction

Under construction

0.11 mi from ROW

0.10 mi from ROW

Hillsdale Station Area Station Plan area is for 150 acres in the southern S El Camino Real between Approved Adjacent
Plan (#75) area of the City of San Mateo. Plan proposes a mix 28th and 31st Avenues
of residential and commercial land uses in the
area (City of San Mateo 2011)
North Fair Oaks Community plan encompasses 798 acres. Plan Unincorporated San Mateo  Approved Adjacent
Community Plan (#76) sets land use for the area. Plan proposed mixed County between Redwood
residential /commercial /industrial use for the City and Menlo Park
Redwood Triangle area (San Mateo County 2011)
San Carlos
San Carlos Transit Eight new buildings that would house 407,298 North of San Carlos Caltrain Approved Adjacent and in OCS/
Village (#30) square feet of residential uses including 280 Station ESZ area outside ROW
multiple-family dwelling units, 23,797 square feet
of office uses, and 14,326 square feet of retail uses
(City of San Carlos 2012)
Wheeler Plaza 2.65-acre redevelopment of city-owned parcel 1 block west of El Camino Proposed 0.10 mi from ROW
Redevelopment Project including 9,855 square feet of commercial uses Real and southwest of the
(#31) and 108 residential units above a 3-level parking San Carlos Avenue/Laurel
garage (Lamphier-Gregory 2011) Street
Redwood City
145 Monroe Street 2.27-acre, 6-story development of 305 residential Franklin Street/Monroe Proposed 0.07 mi from ROW

(#32)

units (City of Redwood City 2013a)

Street
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Project Name (Ref #)

Description

Location

Status

Location Relative to
Proposed Project

Classics at Redwood
City (#33)

Finger Avenue (#34)
201 Marshall Street
(#35)

Lathrop PARC (#36)

0.5-acre, 3-story development with 18 residential
units and 35 subterranean parking stalls (City of

Redwood City 2013c)

1.7-acre development of 9 residential units
0.7-acre development with 116 residential units
and parking (City of Redwood City 2013b)

0.7-acre, 60,000-square-foot nursing facility with
114 beds (City of Redwood City 2013d)

755 Brewster Avenue

80 Finger Avenue
201 Marshall Street

134 Maple Street

Proposed

Proposed
Under construction

Under construction

0.08 mi from ROW
0.11 mi from ROW
0.03 mi from ROW

Adjacent and in OCS/
ESZ area outside ROW

Crossings/900 (#37)

296,000-square-foot office development with 904
parking stalls (City of Redwood City 2013e)

950 Middlefield Road

Under construction

Adjacent

Atherton
Atherton Town Hall
Complex (#67)

Update the existing town complex

91 Ashfield Road

In planning phase;
Construction
timing unknown

0.03 mi from ROW

Menlo Park
389 El Camino Real
(#71)

500 El Camino Real
(#38)

1300 ElI Camino Real
(#39)

1460 El Camino Real
(#40)

1706 El Camino Real
Medical Office (#41)

Demolition of an existing single-family house and
residential triplex, and construction of 26

residential units

8.43-acre redevelopment with 170 housing units,
10,000 square feet pfretail space, and 199,500
square feet of office space (City of Menlo Park

2013a)

3.4-acre development with 110,065 square feet of
office uses and 424 parking spaces (City of Menlo

Park 2013b)

26,800-square-foot, 2-story office building with
submerged parking and 16 two-story townhouse
units with partially submerged parking (City of

Menlo Park 2013c)

2-story, 10,148 square-foot office building for
medical /dental office use (City of Menlo Park

2013d)

389 El Camino Real

500 El Camino Real

1300 ElI Camino Real

1452 &1460 El Camino Real

and 1457 & 1473 San
Antonio Street

1706 El Camino Real

Under construction

Proposed

Approved

Approved

Approved

0.06 mi from ROW

0.05 mi from ROW

0.08 mi from ROW

0.11 mi from ROW

0.14 mi from ROW
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Location Relative to

Project Name (Ref #) Description Location Status Proposed Project
El Camino Real/ Redevelopment over the next 30 years of the El Caltrain station, downtown Approved Adjacent and in OCS/
Downtown Specific Plan Camino Real corridor, the downtown area and the area, and areas east and ESZ area outside ROW
(#69) rail station area west of El Camino Real
Palo Alto
395 Page Mill Road Two 4-story buildings with 311,000 square feet of 395 Page Mill Road Proposed 0.12 mi from ROW
(#42) R&D /office uses, in addition to existing 3-story

building with 1,329 parking stalls (City of Palo

Alto 2013b)
145 Hawthorne (#43)  10,503-square-foot development of three 145 Hawthorne Avenue Planning 0.07 mi from ROW

195 Page Mill Road
(Park Plaza) (#44)

3445 Alma Street (Alma
Plaza) (#45)

detached residential units (City of Palo Alto 2013)

3-story mixed-use building with 82 residential
rental units (104,174 square feet) and 47,917

square feet of ground floor commercial and retail

use (City of Palo Alto 2013a)
20,000-square-foot grocery store and an

additional 6,000 square feet of commercial space

(City of Palo Alto 2013c)

195 Page Mill Road

3445 Alma Street

Under construction

Under construction

Adjacent and-in
OCS/ESZ areaoutside
ROW

0.08 mi from ROW
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Location Relative to

Project Name (Ref #) Description Location Status Proposed Project
Mountain View
100 Moffett Boulevard  2.9-acre development of three 2- to 4-story 100 Moffett Boulevard Planning 0.03 mi from ROW

(#46)
209-405 West Evelyn
(#47)
100-200 West Evelyn
(#48)

902 Villa Street (#49)
871 West Evelyn (#50)
San Antonio Station
(#51)

Northpark Apartments
(#52)

buildings with 190 units (ICF International 2012)

4.2-acre development of 65 residential units
(Grand Boulevard Initiative 2012)

4.33-acre development with 48,738 square feet
office space (Grand Boulevard Initiative 2013)

of

4-story building with 21,745 square feet of office

space (Grand Boulevard Initiative 2013)

4-story building with 65,000 square feet of office

space.

Remove Heritage Trees

Addition of 134 residential units to an existing
188 residential unit apartment complex
(Environmental Planning Commission 2012)

209-405 West Evelyn

100-200 West Evelyn

902 Villa Street
871 West Evelyn
100 Mayfield Avenue

111 North Rengstorff
Avenue

Under construction

Under construction

Under construction
Under construction
Planning

Under construction

0.03 mi from ROW

Adjacent and in
OCS/ESZ area outside
ROW

0.08 mi from ROW
Adjacent

Adjacent

0.09 mi from ROW

South Whisman Precise
Plan (#53)

Tripointe Homes (#54)
Pacific Press -
Courtyard (#55)

New, 38-acre residential community with 1,210
housing units and 37,000 square feet of
commercial space (Mountain View City Council
2009)

Four rowhouses

Precise Plan Amendment

Ferguson Road, Near
Whisman Station

129 Ada Avenue
1200 Villa Street

Phased over time

Planning
Inactive

0.20 mi from ROW

0.08 mi from ROW
Adjacent and in OCS/
ESZ area outside ROW

Sunnyvale
Carmel Lofts (#56)

Lawrence Station Area
Plan (Sunnyvale and
Santa Clara) (#66)

Two buildings with 133 apartment units in 4
stories and 8,000 square feet of ground floor
retail space (City of Sunnyvale 2013)
Planning document for the vicinity of the
Lawrence Station that includes mixed-use
development

Adjacent to Plaza del Sol off Under construction

of Frances Avenue and
Olson Way

106 Lawrence Station Road Planning

0.08 mi from ROW

Adjacent and in OCS/
ESZ area outside ROW

Santa Clara/San Jose
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Location Relative to

Project Name (Ref #) Description Location Status Proposed Project
Santa Clara Station Area Plan for 432 acres surrounding Santa Clara Santa Clara Caltrain Station Approved. Adjacent and in OCS/
Plan (#57) Transit Center for future transit-oriented Incremental ESZ area outside ROW

development (VTA 2010)

construction over
time

San Jose

Earthquakes Stadium 18,000-seat professional sports stadium. 1105-1125 Coleman
(#58) Avenue

Former FMC site, also Up to 3 millionsquare feet of office/R&D space 1115 Coleman Avenue

called Coleman Highline next to Earthquakes stadium
(PDC98-104, PD12-019)

Under construction

Construction in
2014/ 2015

Adjacent

Adjacent

(#59)
Alameda (PD12-017) 2.19-acre development of a 33,900-square-foot 155 Stockton Avenue Construction in 0.06 mi from ROW
(#60) grocery store (Whole Foods) (San Jose Planning 2013/2014

Commission 2012)
Morrison Park 4.44-acre multi-family attached residential Cinnabar and Stockton Under construction 0.08 mi from ROW
Townhomes (PD06- development with 250 townhome units, 425 Streets
094) (#61) parking stalls, and 1.16 acres of open space (Civil

Engineering Associate 2006)
785-807 The Alameda 1.04-acre development with 98 residential units = 785-807 The Alameda

(PDC13-007) (#62) and 22,660 square feet of commercial use (City of

San Jose 2013b)
Baseball Stadium 1.5-million-square-foot baseball stadium with a 245 S. Montgomery Street
(PP05-214) (#63) capacity of 45,000 and 1,200 space parking

garage (LSA Associates 2007)
Park Avenue Senior and 2.15-acre development of 181 family and senior 777 Park Avenue
Family Housing (PDC13- apartments (City of San Jose 2013c)
012) (#64)
OSH West San Carlos 48,000-square-foot commercial building (City of 720 W. San Carlos Street
(H13-008) (#65) San Jose 2013a)

Diridon Station Area Plan for expansion of and development around At and adjacent to Diridon
Plan (#72) the Diridon Transit Station (approximately 500 Station
acres)

Planning

EIR certified

Planning

Construction
Summer 2013

Planning

0.11 mi from ROW

Adjacent and in OCS/
ESZ area outside ROW

0.02 mi from ROW

Adjacent and in
Proposed Project OCS/
ESZ area outside ROW

Adjacent and in OCS/
ESZ area outside ROW

Sources: See Table 4-2.
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Table 4-10. Summary of Cumulative Impacts Analysis

Rail Projects Planned in the Caltrain ROW

Other Regional Transportation Land Development Adjacent to Cumulative Impact Is Proposed Project’s
CAHSR Blended Service Other Projects Improvements Caltrain ROW (including Proposed Project) Contribution Considerable?
Resource Issue Geographic Area of Impact Construction Operation  Construction Operation Construction Operation Construction  Operation Construction Operation Construction Operation
Aesthetics Caltrain ROW and vicinity LTSM PS LTSM PS LTSM PS LTSM PS LTSM PS LCCM CCU
Criteria pollutants: San Francisco LTSM Beneficial LTSM Beneficial LTSM PS LTSM LTSM LTSM LTSM LCCM Beneficial
. . Bay Area Air Basin
Air Quality o : i
Toxic air contaminants: Caltrain LTSM LTS LTSM LTSM LTSM LTSM LTSM LTSM LTSM LTSM LCCM Beneficial
ROW and immediate vicinity
Terrestrial species: ROW and
dj t
Biological Resources adjacent LTSM LTSM LTSM LTSM LTSM LTSM LTSM LTSM LTSM LTSM LCCM LCCM
Aquatic species: ROW and
downstream
Historical Resources
PS/UNK NI PS/UNKN NI PS/UNK NI PS/UNK NI PS/UNK NI LCCM NI
) ) Archaeological Resource
Cultural Resources Caltrain ROW and adjacent to ROW
LTSM NI LTSM NI LTSM NI LTSM NI LTSM NI LCCM NI
Human Remains
LTSM NI LTSM NI LTSM NI LTSM NI LTSM NI LCCM NI
Electromagnetic Fields
. ) LTS LTS LTS NI LTS NI LTS NI LTS LTS LCC LCC
EMF/EMI Caltrain ROW and adjacent to ROW -
Electromagnetic Interference
LTS LTSM LTS NI LTS NI LTS NI LTS LTSM LCC LCCM
Geology, Soils and Seismicity Caltrain ROW and adjacent to ROW LTSM NI LTSM NI LTSM NI LTSM NI LTSM NI LCCM NI
The Planet (GHG emissions) Greenhouse Gas
GHG Emissions and Climate  San Francisco Peninsula Beneficial LTSM LTSM LTSM LTSM Beneficial
Change (vulnerability to climate change Climate Change (excluding Sea Level Rise)2
impacts, excluding sea level rise) NI LTS NI LTS NI LTS NI PS NI PS NI LCC
Hazards and Hazardous Caltrain ROW and adjacent to ROW ~ LTSM LTSM LTSM LTSM LTSM LTSM LTSM LTSM LTSM LTSM LCCM LCCM

Materials

Hydrology and Water Quality (other than Flooding due to Sea Level Rise)

LTSM LTSM LTSM LTSM LTSM LTSM LTSM LTSM LTSM LTSM LCCM LCCM
Hydrology and Water Quality Caltrain ROW and downstream - -
Flooding due to Sea Level Rise
NI PS NI PS NI PS NI PS NI PS NI CCU
Land Use and Recreation Adjacent to Caltrain ROW LTSM PS LTSM PS LTSM PS LTSM PS LTSM PS LCCM LCCM
Noise
PS PS PS PS PS PS PS LTSM PS PS CCU CCU
Noise and Vibration Caltrain ROW and adjacent to ROW
Vibration
LTSM LTSM LTSM LTSM LTSM LTSM LTSM LTSM LTSM LTSM LCCM LCCM
Population and Housing Project counties LTSM LTSM LTSM NI LTSM LTSM LTSM NI LTSM NI NI NI
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Rail Projects Planned in the Caltrain ROW Other Regional Transportation Land Development Adjacent to Cumulative Impact Is Proposed Project’s
CAHSR Blended Service Other Projects Improvements Caltrain ROW (including Proposed Project) Contribution Considerable?
Resource Issue Geographic Area of Impact Construction Operation  Construction Operation Construction Operation Construction  Operation Construction Operation Construction Operation

Disruption to Utilities

Caltrain ROW and adjacent to ROW LTSM NI LTSM NI LTSM NI LTSM NI LTSM NI LCCM LCC
. ) L (Construction) Public Services
Public Services and Utilities . . .
Service areas of regional providers LTSM LTS LTSM LTS LTSM LTS LTSM LTSM LTSM LTSM LCCM LCC
to project sites (Operations) Landfill Capacity
LTSM LTS LTSM LTS LTSM LTS LTSM LTSM LTSM LTSM LCC LCC
Caltrain ROW, roadways crossing
ROW, and roadways near stations
Transportation and Traffic ~ (aiic level of service, bicycle and LTSM PS LTSM PS LTSM PS LTSM PS LTSM PS LCCM cCcu

pedestrian facilities)

San Francisco Peninsula (regional
traffic, regional transit systems)

aFlooding related to sea level rise is included in the hydrology and water quality impacts.
LTS = Less than significant.

LTSM = LTS with mitigation.

PS = Potentially significant.

NI = No impact.

UNK = Unknown.

NA =Not applicable.

LCC = Less than considerable contribution.

LCCM = LCC with project mitigation.

CCU = Cumulatively considerable and unavoidable.
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4.14.1 General Characteristics of Cumulative Projects for the

Cumulative Analysis

Construction

There is the potential for cumulative construction impacts where cumulative projects and the
Proposed Project overlap in location or are adjacent (affecting the same resource/receptor but
potentially at different times), or if they overlap in time (affecting the same resource/receptor at the
same time).

Blended Service

Construction of the San Jose to Merced section of the HSR system would occur sometime after 2020
and be completed by 2026.

Construction associated with Blended Service between San Jose and San Francisco would include
passing tracks, station developmentat Diridon and Millbrae (and possibly Redwood City), trackage
improvements, at-grade crossing improvements and a maintenance facility. Construction would
occur sometime after 2020 after the Proposed Project construction is completed.

Thus, construction of the Proposed Project and HSR improvements would not overlap in time.
However, with a 4-year construction schedule for Proposed Project and then a multi-year
construction period for HSR, there would be potential for cumulative construction impacts that
would be longer in duration with both projects than with only the Proposed Project.

Other Rail Projectsin or Adjacentto the Caltrain ROW

As described in Table 4-3, only some of the other rail projects would have actual construction in or
adjacentto the Caltrain ROW, specifically, Caltrain South Terminal (#4), BART Silicon Valley
Extension (#8), bridge or tunnel work if needed to accommodate higher freight service in the future
(#10), San Bruno Grade Separation project (#11), other Caltrainimprovements (#12),and the BART
Millbrae tail tracks (#70). Some of these projects would be constructed prior to Proposed Project
construction, some during, and some after the Proposed Project is completed.

Other Transportation Projects

As described in Table 4-3, only some of the other transportation projects would have actual
construction in or adjacent to the Caltrain ROW, specifically, Central Subway (#13), Muni 22-
Fillmore re-route (#14); some of the non-highwayimprovements (#16),and San Francisco’s
potential future project related to I-280 teardown (#73). Some of these projects would be
constructed prior to Proposed Project construction, some during, and some after the Proposed
Project is completed.

Land Development Projects Adjacent to the Caltrain Row

As shown in Table 4-3, none of the land development projects, with the exception of potential future
redevelopment of the 4th and King Station and yard (#17) is located within the Caltrain ROW.

However,a number of these projects are adjacent to the Caltrain ROW and some of them are located
in areas of minor encroachmentby the Proposed Project for OCS or ESZ requirements. Some of these
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projects would be constructed prior to Proposed Project construction, some during, and some after
the Proposed Project is completed.

Operations

Blended Service

Operation of a statewide HST will yield transportation and environmental benefits, including:
enhanced inter-regional mobility from a new transportation mode; reductions in statewide and Bay
Areavehicle milestravelled; reduced energy consumption for transportation; air quality
improvements; and reduced emissions of greenhouse gases (CHSRA 2005).

CHSRA plans for operational HSR service to San Jose by as early as 2026 (pursuant to the 2014
CHSRA Business Plan); thus there could be potential cumulative effects after that date of the San
Jose to Merced section of HSR where it is parallel to the Caltrain ROW between San Jose Diridon
Station and south of the Tamien Station. The earliest date for potential Blended Service between San
Jose and San Francisco would be sometime between 2026 and 2029. Thus, there would be no
cumulative operational impacts of the Proposed Project and Blended Service until those dates.

Other Rail Projectsin the Caltrain ROW

The other rail projects have various planned in-service dates. Some, such as ACEforward (#6),
Capitol Corridor improvements (#7), and the Coast Daylight project (#9), would increase service in
the Caltrain corridor by 2020. Freight service could increase, as well. Once the Proposed Project is
operational (first full year expected to be 2020), there is potential for cumulative operational
impacts to occur as other passenger and freightrail service increases over time. To analyze the
potential full impact of such proposed increases, this analysis uses the service increases shown in
Table 4-8 for 2040.

Land Development Projects Adjacent to the Caltrain Row

As shown in Table 4-3, none of the land development projects, with the exception of potential future
redevelopment of the 4th and King Station and yard (#17) is located within the Caltrain ROW.
However,a number of these projects are adjacent to the Caltrain ROW and some of them are located
in areas of minor encroachmentby the Proposed Project for OCS or ESZ requirements. Some of these
projects would be constructed prior to Proposed Project construction, some during, and some after
the Proposed Project is completed.

Operations

Blended Service

Operation of a statewide HST will yield transportation and environmental benefits, including:
enhanced inter-regional mobility from a new transportation mode; reductions in statewide and Bay
Areavehicle miles travelled; reduced energy consumption for transportation; air quality
improvements; and reduced emissions of greenhouse gases (CHSRA 2005).

CHSRA plans for operational HSR service to San Jose by as earlyas 2026 (pursuantto the 2014
CHSRA Business Plan); thus there could be potential cumulative effects after that date of the San
Jose to Merced section of HSR where it is parallel to the Caltrain ROW between San Jose Diridon
Station and south of the Tamien Station. The earliest date for potential Blended Service between San
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Jose and San Francisco would be sometime between 2026 and 2029. Thus, there would be no
cumulative operational impacts of the Proposed Project and Blended Service until those dates.

Other Rail Projectsin the Caltrain ROW

The other rail projects have various planned in-service dates. Some, such as ACEforward (#6),
Capitol Corridor improvements (#7), and the Coast Daylight project (#9), would increase service in
the Caltrain corridor by 2020. Freight service could increase, as well. Once the Proposed Project is
operational (first full year expected to be 2020), there is potential for cumulative operational
impactsto occur as other passenger and freightrail service increases over time. To analyze the
potential full impact of such proposed increases, this analysis uses the service increases shown in
Table 4-8 for 2040.

Other Transportation Projects

Other transportation projects concerning highways, light rail, or other transit systems would not
resultin cumulative operational impacts along the Caltrain ROW itself. However, there is potential
for cumulative operational impacts at areas where light rail or transit projectsintersect with
Caltrain stations or the Caltrain ROW and for traffic overall with roadway projects that may facilitate
increased traffic.

Land Development Projects Adjacent to the Caltrain ROW

Land development projects would not affect rail service itself, but could resultin cumulative
operational impacts related to general traffic, air quality, noise and other operational issues in
combination with the Proposed Project. In addition,land development projects adjacentto the
Caltrain ROW would resultin additional residential and commercial receptors of operational train
noise impactsresultant from Proposed Project and other rail projects.

4.14.2 Aesthetics

Impact CUMUL-1-AES: Cumulative impacts on visual aesthetics

The geographical context area for the analysis of potential cumulative aestheticimpacts consists of
the areas adjacent to, within, and in the vicinity of the Caltrain ROW. The existing setting for the
Proposed Project is presented in Section 3.1, Aesthetics. Cumulative projects within this geographic
context include all projects listed in Table 4-3, but the cumulative impact areais limited to the extent
of cumulative projectsin or adjacent to the Caltrain ROW. The Proposed Project would not
contribute to any potential cumulative aestheticimpacts that occur at distance from the Caltrain
ROW, such as the potential impacts of HSR between San Jose and Merced.

Construction

ScenicVistas

The Caltrain ROW and adjacentareas are primarily located in the midst of urban and suburban
development on the Peninsula corridor. As discussed in Section 3.1, Aesthetics, while some of the
area has a high localized visual quality, there are very limited long-range scenicvistas thatinclude
the Caltrain ROW, due to the developed character of the ROW and vicinity, its location at-gradeina
generally flatarea and due to the intervening vegetation and buildings blocking scenic vistas.
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Visual signs of construction of the Proposed Project, Blended Service improvements, HSR San Jose to
Merced, and other construction along the Caltrain ROW would include construction equipment and
stockpiling of soils, as well as new structures. During this phase, construction activity would be
highly noticeable to residents and others in the immediate vicinity.

The view from bridges would be fleeting for crossing motorists, bicyclists, and pedestrians, and
construction would not affect their long-range views because viewers would be elevated above the
Caltrain ROW and other construction activities. The view from adjacent multi-level buildings of the
Santa Cruz Mountains, San Francisco Bay, or San Bruno Mountain would not be blocked by
cumulative construction activities. Cumulative construction activities would not likely be seen from
distanthillsides because of intervening features and activities except for substantial elevated
structures. Elevated structures could be associated with HSR north and south of the San Jose Diridon
Station if an aerial station option is selected.

Ground level views from adjacentresidential, commercial, and parkareas would be affected by
construction where the Caltrain ROW is visible from these adjacentareas, but these views are short-
range in character, not long-range scenic vistas.

Cumulative construction activities although of a longer duration when combining Proposed Project
and cumulative projects would, thus, have less-than-significant impacts on scenic vistas. Thus, the
Proposed Project would have a less-than-considerable contribution to cumulative aestheticimpacts
relative scenic vistas.

ScenicResources within or along a Designated Scenic Roadway

As discussed in Section 3.1, Aesthetics, there are no designated scenicroadways directly adjacent to
the Caltrain ROW between San Jose and San Francisco exceptI-280 in San Francisco. Given thatI-
280 is elevated where it crosses the Caltrain ROW and Proposed Project, and that Blended Service
and other rail projects would use the Caltrain ROW itself, construction of cumulative rail service is
not likely to affect any scenic resources associated with 1-280. The Proposed Project would not affect
any scenic resources within a designated scenic roadway during construction. While other
cumulative projects may affect scenic resources along a designated scenic roadway during
construction, the Proposed Project would not make any contribution to such potential impacts that
are not in or adjacentto the Caltrain ROW itself. Therefore, the Proposed Project’s contribution to
potential cumulative construction impacts on scenic resources along a designated scenic roadway
would beless than considerable

Visual Character

This impact concerns temporary visual changes during construction. Cumulative construction of
concern for thisanalysis would occur in or adjacent to the Caltrain ROW. Asdescribed in Section 3.1,
Aesthetics, the character of the areas adjacent to the Caltrain corridor vary from residential to
commercial to industrial and includes a number of park areas as well. Cumulative construction
would be most out of characterin residential and parkareas and less out of character in commercial
and industrial areas or in transportation corridors (like the Caltrain ROW). Where construction
activities are present for an extended period of time in or directly adjacentto residential or park
areas, there could be a temporarily significant aestheticimpact.

For the Proposed Project, Mitigation Measure AES-2ais required to minimize the Proposed Project’s
temporary impacts on residential and parkareas outside the Caltrain ROW. Although other
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cumulative projects may also resultin a temporary change of visual character of areas adjacentto
the Caltrain ROW during construction, with the recommended mitigation measure, the Proposed
Project’s contribution to cumulative temporary changesin visual character would be less than
considerable.

Light and Glare

Both the Proposed Project and Blended Service improvements would require night-time
construction. Other railway and transportation projects and possibly some of the land use projects
may also require night-time construction as well. This could resultin light spill over into adjacent
residential areas, which if uncontrolled could be significant.

During Proposed Project nighttime construction, pursuant to Mitigation Measure AES-4a, the JPB
will require the project contractor to ensure that construction crews working at night directany
artificial lighting onto the work site, to minimize spill over light or glare in adjacentresidential
areas. With this mitigation, the project’s contribution to a potential cumulative impact on light and
glare during construction is not considerable.

Operation
ScenicVistas

Blended Service

As noted above, the Caltrain ROW is not a readily observable part of a scenic vista due to its setting
in an urban and suburban context with few long-range scenic views of the ROW itself. In the San Jose
to Merced HSR segment, the approaching aerial tracks between the Caltrain Tamien Station and the
San Jose Diridon Station would elevated and would be highly observable as part of long range views
of downtown San Jose. For Blended Service improvements north of Diridon, potentially elevated
structures between San Jose to Santa Claraand for grade separations elsewhere would have the
greatest potential to affect scenic vistas. The maintenance yard, if proposed at the
Brisbane/Bayshore location close to U.S. Highway 101, may also be readily observable by passing
motorists, although thisarea at present consists of formerly used industrial and landfill property
and is not particularly of a high visual quality. Passing tracks will be noticeable to local communities,
butif at-grade, would not disrupt scenicvistas.

All Other Projects

Cumulative projects along the Caltrain ROW could also affect scenic vistas from buildings, hillsides,
and bridges and other locations, particularly where new highly elevated structures are proposed
thatare dissimilar to existing development along the ROW.

Proposed Project Cumulative Contribution

While cumulative projects could affect scenic vistas where new structures affect long-range views of
the Santa Cruz Mountains, San Francisco Bay, or other visual resources, the Proposed Project itself
would only have minimal impacts on long-range views because the Proposed Project improvements
would be difficult to distinguish among the developed areas along the Caltrain ROW. Moreover, the
Proposed Project improvementsinstalled as part of the Caltrain ROW would be consistent with the
character of the ROW as a rail corridor such that they would not substantially change this part of a
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long-range view. Consequently, the Proposed Project’s contribution to the cumulative impact on
scenic vistas would be less than considerable.

ScenicResources within or along a Designated Scenic Roadway

As noted above, the Proposed Project would not affect any scenic resources within a designated
scenic roadway. While other cumulative projects may affect scenic resources along a designated
scenic roadway, the Proposed Project would not make any contribution to such potential impacts
thatare not in or adjacent to the Caltrain ROW itself. Therefore, the Proposed Project’s contribution
to potential cumulative operational impacts on scenic resources along a designated scenic roadway
would beless than considerable.

Visual Character

Blended Service

The aerial structures and new trackage proposed for HSR for the San Jose to Merced segment
approaching San Jose from north of SR 82 and the Diridon Station would be located along the
Caltrain ROW and would affect the visual character of existing areas along the ROW, particularly
where the Caltrain ROW is adjacentto residential areasin San Jose. A potential aerial structure from
the Diridon Station to Santa Clara would also change the visual character of this area although much
of the Caltrain ROW is adjacent to commercial and industrial areas to the east.

The Blended Service proposed improvements between Santa Clara and San Francisco could affect
the visual character of areas along the passing tracks, at Diridon and Millbrae Stations (and possibly
Redwood City Station), at the maintenance yard location, and potentially in other areas where grade
separations or other improvements are proposed. While station changes could be substantial, given
thatthese are existing stations, the new stations would be generally consistent with existing visual
character. However, depending on the specific design, though compatible with current uses, the
actual character could be substantially changed. This would be more acute at a historic station (such
as Diridon) than a station with extensive recent visual changes (such as Millbrae).

The impact of the passing tracks on visual character would depend on theirlocation and design. The
general visual setting of the preliminary 5 locations studied to date is as follows

e The North 4 Track (San Franciscoto Burlingame): Areas adjacent tothe northern part of this
section are primarily industrial and commercial in Brisbane and South San Francisco. Areas
adjacentto the southern part of this section are dominated by adjacentresidential areasin San
Bruno (including two parks), a mix of residential and commercial uses in Millbrae and
Burlingame.

e The Long-Middle 4 Track (San Mateo to Redwood City): Areas adjacent to the northern part of
this section contains a mix of adjacent commercial and residential areasin San Mateo,
transitioning to primarily residential areas in Belmont, primarily commercial areasin San
Carlos, with a mix of commercial and residential areas in Redwood City. Several parks are
adjacentin San Mateo and Redwood City.

e The Short-Middle 4 Track (San Mateo to San Carlos): Areas adjacentto the northern part of this
section contain a mix of adjacent commercial and residential areasin San Mateo (including one
adjacent park), transitioning to primarily residential areas in Belmont and commercial areasin
San Carlos.
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e The Middle 3 Track (San Mateo to Palo Alto): Areas adjacentto the northern part of this section
contain a mix of adjacent commercial and residential areasin San Mateo, transitioning to
primarily residential areas in Belmont, commercial areas and San Carlos and a mix of
commercial and residential areasin Redwood City. The southern part of this section includes
adjacentresidential areasin Atherton, Menlo Park, and Palo Alto, with commercial areas in
downtown Menlo Park and Palo Alto. Several parks are adjacentin San Mateo, Redwood City,
Atherton and Palo Alto.

e The South 4-Track (Mountain View to Santa Clara): Areas adjacentto this section contains a mix
of residential and commercial areas including several parks in Mountain View.

Within areas where adjacentland uses are commercial or industrial in character, additional passing
tracks, even if outside the ROW, would not have a significantimpact on visual character.In
residential areas or areas with parks, expansion outside the ROW for passing tracks, where
necessary, could change the visual character of the land immediately adjacent tothe existing
Caltrain ROW itself.

The impact of a new maintenance yard and any grade separations or other improvements would
also depend on theirlocation. The previously studied maintenance yard location in Brisbane/
Bayshore (in the 2010 CHSRA alternatives analysis)is in an area of historicindustrial, railroad and
landfill use, butthe area is proposed for redevelopment with residential, commercial, industrial and
park use by the Brisbane Baylands project. Depending on the uses extant at the time of Blended
Service, the addition of maintenance yard at the Brisbane/Bayshore location may or may not be
consistent with the visual character at that time.

As indicated in Table 4-8, the corridor is presently used by nearly 100 trains per day between Santa
Claraand San Francisco and 125 trains per day between Santa Clara and San Jose. Thus, the addition
of HST trains themselves (in combination with other rail increases) will not change the visual
character of the Caltrain corridor as a transportation corridor. The changesin noise and vibration
due to additional trains on adjacentland uses is discussed separately below.

Overall aestheticimpacts of new HSR facilities for the San Jose to Merced segment and for Blended
Service facilities between San Jose and San Francisco are considered potentially significant
depending on their ultimate location and design. The highest potential for significant visual
characterimpacts would be for any elevated grade separations or passing tracks outside the Caltrain
ROW if located in sensitive visual areas such as residential areas or parks.

All Other Projects

During operation, the cumulative projects could change the visual character in the project area due
to permanent structures and changes in landscaping.

Cumulative transportation projects would introduce new features such widened roadways, bridges
and interchanges, aerial and at-grade tracks, overhead power lines and grade separations.
Cumulative transportation projects would also increase passenger and freight rail, light rail, and
roadway use as well although such increase in use would not change the aesthetic character of
existing roadway, rail, and light rail corridors unless facilities in new locations are proposed. In
some cases, cumulative transportation projects would affect Caltrain station aesthetics (such as at
Diridon, Santa Clara, 4th and King, Millbrae, and Palo Alto, among others) that are also affected by
the Proposed Project.
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Other passenger and freight service increases would contribute to the change in intensity of the
Caltrain corridor combined with increased Caltrain and HSR rail service due to the more than
doubling of overall number of trains by 2040.

Cumulative land use development would introduce new building structures which may or may not
be consistent with the current visual character. Many locations alongthe Caltrain ROW, particularly
in downtown areas and near many Caltrain stations are seeing increased density of residential and
commercial developmentincluding transit-oriented development. In many of the more suburban
communities, thisincreased density and diversity of land use representsa change from the single-
family residential visual character of some of these communities. In more urbanized areas, such as
San Francisco or downtown San Jose, the change in character is more one of intensity in that these
areas are substantially developed at present with new development only increasing the existing
densities and heights of development.

PS4, Options 1 and 2 would be located within an area envisioned for Transit Oriented Development
and a Transit Center and associated improvements as part of the Hillsdale Station Area Plan. As
concluded in Section 3.10, these two options would require minor reconfiguration of the plan, and
may be adjacent to potential future residential or park/plaza uses. If PS4, Options 1 or 2 are selected
and the adjacent areas are actually proposed for residential and /or park/plaza use, then Mitigation
Measure AES-2b would be implemented for these locations. If PS4, Option 3 is selected, then no
mitigation would be required.

As describedin Section 3.3, Caltrain will coordinate with the City of San Carlos in regards to
potential tree plantings associated with the San Carlos Transit Village and will apply Mitigation
Measure BIO-5 asappropriate to project tree effects.

SWS Option 1 would be located adjacentto, butnot in an area proposed for mixed

residential /commercial /lightindustrial use in the Redwood Triangle portion of the North Fair Oaks

Community Plan. Given the mixed-use designation, itis more likely that future residential

redevelopment would not happen directly adjacent to the Caltrain mainline but would rather likely
occur on the north part of Redwood Triangle, closer to Middlefield Road to separate residential

development from the active mainline and to provide residential development close to services and
transit connections along Middlefield Road. The area north of the active tracks is used and will likely
continue to be used for laydown of equipment and supplies; a use that will continue whether or not
the PCEP switching station is placed at the proposed location. If commercial or light industrial
development occurs along the southern perimeter of Redwood Triangle, the switching station would
be obscured from view from other areas within Redwood Triangle, similar to current conditions.
Nevertheless, ifin the future, the switching station is constructed atthe proposed location and there
is a viable proposed residential development on the site that would have an unobstructed view of

the switching station with no intervening development, then Caltrain is willing to apply Mitigation

Measure AES-2b to the switching station location and provide vegetative screening, as feasible on
the north side of the switching station in order to ensure that aestheticimpacts would be less than

significantin that situation. This mitigation will only be required if adjacent areas are actually
proposed to be developed for residential use and will not be required until thatis a reality. The JPB
has also identified a second option, SWS1, Option 2, located north of the JPB tracks adjacent to the
Orchard Supply Hardware and Costco in Redwood City just to the west of Redwood Junction that
would not be adjacent to the proposed mixed use area.
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As described in Section 3.1, there are overlapping vegetative screening requirementsrelative tothe
mixed use developmentat 195 Page Mill Road in Palo Altoand the mitigation requirement for
Mitigation Measure AES-2b for PS5, Option 2. As required in the mitigation measure, the [PB will

coordinate with the project developer during design.

Proposed Project Cumulative Contribution

As discussed in Section 3.1, Aesthetics, the Proposed Project would have permanent effects on
aesthetics along the Caltrain ROW due to the OCS, the TPFs, and tree removal/trimming.

The addition of the OCS would affect the visual character of some visually sensitive areas, including
adjacentresidential areas, parks and Caltrain historic stations. Implementation of Mitigation
Measure AES-2b would ensure that OCS poles recede into the visual landscape as much as feasible.
Because the OCS would be limited to along the Caltrain ROW itselfand would be a linear feature
consistent with existing railroad ROW visual character and Mitigation Measure AES-2b would help
to reduce the visual obviousness of the OCS, the Proposed Project’s OCS would make a less-than-
considerable contribution to potential cumulative impacts on visual character.

However because of permanenttree removal for the OCS/ESZ requirements, the Proposed Project
may have a localized significant and unavoidable impact on visual character in specific locations
where implementation of required mitigation (Mitigation Measure BIO-5) for tree replacement
would not avoid a significant change in localized visual character. Where cumulative projects also
substantially change visual characterin areas where the Proposed Project would also have
permanent aesthetic effects, there may be a cumulatively significantimpact on localized visual
character. In such areas, albeitlocalized, the Proposed Projectis considered have a cumulatively
considerable and unavoidable impact on visual character.

Light and Glare

Blended Service

Blended Service could introduce new lighting at stations at Diridon, Millbrae, and possibly Redwood
City, aswell as atany new maintenance areas. Ifuncontrolled such additional lighting could spill
over into adjacentresidential areas; however such lighting is usually readily controllable through
appropriate lighting controls.

Inaddition, the HSR trains, when running at night would increase train light along the Caltrain ROW
itself. Because the Caltrain ROW already has train light as part of the existing setting at night, the
addition of more trainlightis not considered a significant impact.

All Other Projects

Other cumulative projects could introduce new lighting as part of residential, commerecial, or
transportation projects. If uncontrolled, additional structural lighting could spill over into adjacent
residential areas; however such lighting is usually readily controllable through appropriate lighting
controls. Transportation projects would likely increase train and vehicle light along existing
transportation corridors, including the Caltrain ROW. Where this occurs on existing rail and
roadway corridors, the addition of more train or vehicle lightis not considered a significant impact.
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Proposed Project Cumulative Contribution

The Proposed Project could introduce new lighting or glare associated with the TPFs and OCS that
could affect the visual character of the area along the Caltrain ROW if uncontrolled and this could
contribute to cumulative light and glare impacts. However, with the implementation of Mitigation
Measures AES-2b and AES-4b, the Proposed Project’s contribution to potential cumulative light and
glare impacts would be reduced to a less-than-considerable level.

4.14.3 Air Quality

As discussed in Section 3.2, Air Quality, the Proposed Project would be consistent with regional air
quality plans and would only resultin routine construction odors, and would reduce operational
odors. Thus these issues are not the focus of this cumulative analysis which focused on criteria
pollutants and toxic air contaminants.

The geographic context for the analysis of cumulative criteria pollutantimpacts is the San Francisco
air basin as criteria pollutant emissions are a regional concern. Past, present and probable future
cumulative projects within this geographic context include all projects listed in Table 4-3 aswell as
the general growth included in Table 4-1.

The geographic context for the analysis of cumulative toxic air contaminantsimpactsis the
immediate area alongthe Caltrain ROW that is presently affected by diesel emissions and would be
changed with the Proposed Project. Past, present and probable future cumulative projects within
this geographic contextinclude only those projectslisted in Table 4-3 thatare in, adjacentto the
Caltrain ROW or within a short distance from the Caltrain ROW.

Impact CUMUL-2-AQ: Cumulative effects on air quality

Construction

CriteriaPollutants

During construction of the cumulative projectslisted in Table 4-3 and the overall growth shown in
Table 4-1, criteria pollutants that could impact air quality in the San Francisco air basin would be
emitted. Construction of the cumulative projects may emit criteria pollutants singularly that could
exceed the allowable threshold for criteria pollutantsin the basin or could exceed these thresholds
for the combined effect of cumulative construction that occurs at the same time. Therefore, the
cumulative projects would have a significant cumulative impact on air quality due to construction. In
the Bay Area, all discretionary projects evaluate their construction air quality emissions and usually
compare them to the BAAQMD'’s construction daily or annual thresholds for criteria pollutants. The
BAAQMD'’s thresholds are designed so that if all projects meetthose thresholds, then regionally
construction would not have a significant effect on regional air quality. Through the CEQA process,
lead agencies usually require that individual projects that exceed the thresholds provide mitigation
to reduce emissions to the threshold levels, where feasible. However, for some large projects, it may
not be feasible to always reduce to the adopted thresholds.

For the San Jose to Merced HSR segment and for Blended Service improvement construction, CHSRA
would employ the project design features thatit hasincluded in prior project-level documents, such
as fugitive dust controls. The project-level environmental documents for the HST Merced to Fresno
segment (CHSRA 2012d) and the HST Fresno-Bakersfield segment (CHSRA 2012e) both concluded
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that project construction criteria pollutants would be significant before mitigation, but could be
reduced to a less than significantlevels with project mitigation (including reduction of exhaust
emissions from construction equipment and on-road vehicles and purchase of offsets where onsite
mitigation was insufficient to lower construction emissions below relevant thresholds). A similar
conclusion is likely for San Jose to Merced HSR segmentand Blended Service improvements
construction, although construction emissionsalong the Caltrain corridor should be lower than
these Central Valley segments.

As described in Section 3.2, Air Quality, the Proposed Project would have a significant impact on
criteria pollutant emissions before mitigation for construction. However, with the implementation of
Mitigation Measures AQ-2athrough AQ-2c, the Proposed Project’s criteria pollutant emissions
would be reduced below the BAAQMD thresholds. Thus, the Proposed Project’s contribution to
potential cumulative impacts on air quality related to criteria pollutants would be reduced to a less-
than-considerable level.

Toxic Air Contaminants

Construction of the Blended Service improvements and a portion of the HSR San Jose to Merced
segment would occur along the Caltrain ROW with the possible exception of the maintenance yard
(depending on location) and would resultin toxic air contaminant emissions (in the form of diesel
particulate matter (DPM)) due to construction equipmentand vehicles.

Construction of other railimprovements and other cumulative projects along the Caltrain ROW
could emit TACs (primarily in the form of DPM) that could impact public health of sensitive
receptorsalong the Caltrain ROW. The TACs would be emitted from construction equipmentand
exhausts of workers’ vehicles. The project-level environmental documents for the HST Merced to
Fresnosegment (CHSRA 2012d)and the HST Fresno-Bakersfield segment (CHSRA 2012e) both
concluded that project construction TAC pollutants would be not be significant for alignment
construction butwould be significant for certain sensitive receptors close to a station or concrete
batch plant. These impacts were found to be reduced to a less than significantlevel with project
mitigation. A similar conclusion is likely for the construction of the San Jose to Merced HSR segment
and the Blended Service improvements, although construction emissions along the Caltrain corridor
should be lower than these Central Valley segments.

Therefore, the cumulative projects could have a potential significant cuamulative impact on public
health from TAC emissions on sensitive receptors along the Caltrain ROW.

As described in Section 3.2, Air Quality, the Proposed Project would not have a significant impact
related to TAC/DPM emissions for construction. Implementation of Mitigation Measures AQ-2b
through AQ-2c as mitigation for criteria pollutants would further reduce the Proposed Project’s
TAC/DPM emissions. Thus, the Proposed Project’s contribution to potential cumulative impacts on
air quality related to TAC/DPM emissions for construction would be less than considerable.

Operation
CriteriaPollutants

Blended Service

Operationally, HSR trains would not add any local criteria pollutant emissions due to train
operation, since HSR trains would use electricity and not use diesel fuel. Indirect criteria pollutant
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emissions would occur at power plants providing the electricity for HSR (depending on fuel
source!?), butsuch plantsare highly regulated under state and federal law to be consistent with the
air basin plans for areas in which they are located to not resultin significant impacts to regional air
quality. There would be some criteria pollutant emissions associated with maintenance yard
operations and maintenance of HSR facilities as well as worker commutes, but such emissions are
not expected to be substantial.

On a broader scale, Blended Service would offset vehicular and air travel criteria pollutant emissions
for individuals choosing to take the high speed train for regional or state-wide travel instead of
driving or flying. The Program EIS/EIR for the state-wide HST system (CHSRA 2005) concluded that
statewide criteria pollutants would be reduced by 0.5 to 1.4 percent with the HST system compared
with the No Project conditions overall.

All Other Projects

During operation of the other cumulative rail projects, there would be criteria pollutant emissions
from diesel-based rail services such as ACE, Dumbarton Rail Corridor (DRC), Capitol Corridor, and
Amtrak, as well as from freightrail. Due to federal regulations, emissions associated with diesel
trains will dramatically decline over time which will reduce presentand future emissions associated
with rail service. Light-rail systems such as VTA’s system are electrically powered and thus have no
direct emissions, buthave indirect emissions due to electricity provision. Both light and heavy-rail
services provide alternatives to vehicular travel and freight rail provides an alternative to trucking
and thususuallyresultin a netreduction in criteria pollutant emissions relative to vehicular travel
or trucking. A similar conclusion applies to bus transit projects, like BRT or shuttles.

During operation of the cumulative highway projects, there may be anincrease in vehicular
emissions if such projectsresultin induced traffic. If such projectsresultin a net decrease in vehicle
miles traveled (through high-occupancy vehicle lanes for example), then they would reduce criteria
pollutant emissions. All major highway projects receiving federal funding mustbe consistent with
theregional air quality plans.

During operation of the cumulative land use projects, there could be an increase in criteria pollutant
emissions from increased vehicular travel. Over time, state and federal regulations are seeking to
dramatically reduce the emissions of new vehicles through increased gas mileage as well as
emission controls. Whether or not there will be an increase in criteria pollutant emissions due to
land use development along the Peninsula corridor will depend on the rate of growth, vehicle
technology, transit options, alternatives tovehicle travel such as bicycle use, and air quality
regulation over time.

Proposed Project Cumulative Contribution

As discussed in Section 3.2, Air Quality, the Proposed Project would switch from diesel to electrically
powered trains, and thus decrease the amount of criteria pollutants emitted during operation. In
addition, by increasing service, the Proposed Project would provide increased alternatives to vehicle
travel and thusreduce vehicle emissions as well. As a result, the Proposed Project’s contribution to
cumulative criteria pollutantimpacts would be beneficial.

12 CHSRA is exploring the potential to power the HSR with 100 percent renewable power (CHSRA 2013b).
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Toxic Air Contaminants

Blended Service

Operationally, HSR operations would not add any DPM emissions along the Caltrain ROW due to
train operation, since HSR trains would not use diesel fuel. There may be some diesel emissions
associated with maintenance yard operations and maintenance of HSR facilities as well but the
impact will depend on the proximity of the maintenance yard to sensitive receptors. The previously
proposed Bayshore/Brisbane location is presently an industrial area that would be less sensitive
than alternative locations that maybe closer to residential areas, however thisarea is proposed to
be converted to residential, commercial and other uses by the Brisbane Baylands project.

All Other Projects

During operation of the other cumulative rail projects, there could be increased DPM emissions from
diesel-based rail services such as ACE, DRC, Capitol Corridor, AMTRAK as well as freight rail. Due to
federal regulations, emissions associated with diesel trains will dramatically decline over time
which will reduce presentand future DPM emissions associated with rail service. Light-rail systems
such as VTA’s system are electrically powered and thus have no DPM emissions. Freight rail
provides an alternative to trucking and thus can resultin a netreduction in DPM emissions,
although thelocation of the freightrail emissions (along the Caltrain ROW) and the displaced
trucking (generally along freeways and major arterials) are different meaning that different
sensitive receptors will have differentimpacts.

During operation of the cumulative highway projects, there may be anincrease in truck DPM
emissions if such projectsresultin induced truck traffic. Due to federal regulations, emissions
associated with diesel trucks will also dramatically decline over time which will reduce presentand
future DPM emissions associated with trucking.

During operation of most cumulative land use projects, substantial TAC or DPM emissions are not
expected as most residential and commercial traffic is presently with gasoline vehicles which do not
resultin substantial TAC/DPM emissions. However, materials delivery to such development will be
via truck, most of which are diesel trucks and thus some minor increasesin DPM emissions will also
occur (although truck DPM emissions will decline over time due to regulation).

Proposed Project Cumulative Contribution

As discussed in Section 3.2, Air Quality, the Proposed Project would switch from diesel to electrically
powered trains, and thus decrease the amount of TAC/DPM pollutants emitted during operation,
thusimproving health conditions along the entire Caltrain corridor between San Jose and San
Francisco. Asa result, the Proposed Project’s contribution to cumulative TAC impacts would be
beneficial.

4.14.4 Biological Resources

Impact CUMUL-3-BIO: Cumulative effects on biological resources

This analysis focused on potential cumulative loss of sensitive biological resources, which is defined
as including special-status species, riparian habitats or other sensitive natural communities,
protected wetlands or waters, and wildlife migration or nursery sites. This analysis also examines
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potential cumulative conflicts with local biological protection ordinances or adopted habitat
conservation plans.

The geographic context for the analysis of cumulative biological resourcesimpactsincludes the
Caltrain ROW and immediate vicinity. For potential impacts to terrestrial species, the Caltrain ROW
is the geographic context and for aquaticspecies the geographic contextincludes the streams
traversed by the ROW and downstream. The cumulative projects included in this cumulative
analysisinclude all projects listed in Table 4-3.

Construction

As discussed in Section 3.3, Biological Resources, the Caltrain ROW is primarily an urban and
suburban rail corridor with only limited areas of sensitive biological habitat. Construction of HSR
San Jose to Merced and Blended Service improvements along the Caltrain corridor could potentially
affect the same biological resources affected by the Proposed Project. Blended Service
improvements construction could also affect biological resources not affected by the Proposed
Project due the maintenance yard (depending on location). Additional tree removal may also need to
occur for the San Jose to Merced construction and where Blended Service passing tracks are located
outside of existing Caltrain tracks for the additional OCS and ESZ for those passing tracks. Aquatic
habitat could also be degraded from an increase in erosion and sedimentation during construction.

The project-level environmental documents for the HST Merced to Fresno segment (CHSRA 2012d)
and the HST Fresno-Bakersfield segment (CHSRA 2012e) both concluded that project construction
impacts to biological resources would be significant before mitigation, but could be reduced to a less
than significant levels with project mitigation. A similar conclusion is likely for construction of the
San Jose to Merced and Blended Service improvements, although given the urban/suburban nature
of the Caltrain Corridor, there are far less areas of biological sensitivity potentially affected along the
Caltrain ROW and thusimpacts would be less than on the Central Valley segments (or on natural
lands crossed by the San Jose to Merced HSR segment).

Construction activities for other cumulative projects could also resultin theloss of biological
resources due to grading, paving and tree removal where sensitive biological resources are present.
Aquatichabitat could be degraded from an increase in erosion and sedimentation during
construction. However, in most cases, project-level mitigation will be able to reduce impactsto a less
than significant level.

As described in Section 3.3, Biological Resources, the Proposed Project could have significantimpacts
to special-status species, riparian habitats or other sensitive natural communities, protected
wetlands or waters and to trees along the Caltrain ROW without mitigation. However, with
implementation of Mitigation Measure BIO 1a-1h (special-status species), BIO-2 (sensitive natural
communities), BIO-3 (wetlands and waters), BIO-5 (tree avoidance, minimization, and replacement)
and BIO-6 the Proposed Project’s project-level impacts on biological resources due to construction
would bereduced to aless-than-significantlevel. The Proposed Project construction would not
occur in pristine areas, but, rather, in a developed rail corridor; thus,impacts would be to remnant
biological resources within that context. Given that context, with mitigation, the Proposed Project’s
residual construction impacts would be limited in scale and extent. Consequently, Proposed Project
construction, with mitigation, would make a less than considerable contribution to any potential
cumulative impacts on biological resources due to construction.
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Operation

Blended Service

While increased train traffic would occur with HSR operations and the Proposed Project, operational
conditions are not expected to be significantly different from pre-project conditions relative to
biological resources. Routine tree maintenance would be conducted along the Caltrain ROW for all
areas where OCS clearance is required, but these activities would be similar to existing maintenance
practices albeit they would be conducted in more expansive areas and more frequently than at
present.

HSR tracks south of Diridon for the San Jose to Merced segment and additional station space at
Diridon, Millbrae, and potentially Redwood City would require additional impervious spaced which
would resultin additional runoff generation. In addition, a new maintenance facility would also have
new impervious spaces as well as the operational use of fuels and other materials. Any new facilities
would need to comply with applicable state and federal water quality requirements concerning
stormwater runoff and control of fuels and other materials with potential to pollute downstream
waters.

All Other Projects

For the most part,impacts to biological resources along the Caltrain corridor from the cumulative
projects would occur during the construction phase; however there could be new impacts related to
operations of some of the cumulative projects. Where development occurs on existing vacant sites,
there could be increases in the stormwater runoff which could degrade water quality in surface
waters downstream of the Caltrain ROW corridor and affect aquatic species. However, current water
quality regulations implemented through the countywide stormwater NPDES permits requires
treatment of stormwater runoff for substantial new projects precisely to manage the cumulative
impact on water quality of new developmentin the corridor. Some of the projects may also handle
fuel or other hazardous materials.

Proposed Project Cumulative Contribution

As described in Section 3.3, Biological Resources, the Proposed Project could have significantimpacts
to nestingbird or batspecies during tree maintenance along the Caltrain ROW without mitigation.
However, with implementation of Mitigation Measure BIO-1j, impacts due to disruption of bird
nesting or bat roosting would be reduced to a less-than-significantlevel. The additional permanent
project facilities (traction power substations, switching station, and paralleling stations) would have
limited areas of new impervious surfaces that would resultin limited increasesin stormwater
generation potential. As discussed in Section 3.9, Hydrology and Water Quality, these facilities would
comply with the respective countywide stormwater programs, which would resultin less-than-
significantindirectimpacts on the water quality and hydrology of waters and wetlands.
Consequently, with mitigation Proposed Project operation would make a less-than-considerable
contribution to potential cumulative impacts on biological resources due to operations.
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4.14.5 Cultural Resources

Impact CUMUL-4-CUL: Cumulative effects on cultural resources

Methodology

Historical Resources

The geographical context area for architectural historical resources was defined to include the area
directly adjacent to the Caltrain ROW, the parcels surrounding the proposed traction power facility
sites and the Caltrain ROW. The project APE/study area includes a variety of historical structures
considered historic resource under CEQA and eligible for the national or Californiaregisters. Table
3.4-3 in Section 3.4, Cultural Resources, lists the 25 eligible and listed properties within Proposed
Project APE. Cumulative projects within this geographic context include all projects within and
adjacentto the Caltrain ROW. An adverse change to an eligible and listed property in the NRHP and
CRHR during the construction phase of a cumulative project could result in significant cumulative
impacts on historical archeological resource.

Archaeological Resources

The geographic context for the analysis of potential cumulative impacts on archeological resources
includes areas where cumulative projects overlap with the Proposed Project to affect a single
resource. Presentand probable future cumulative projects within this geographic context include all
projects within and adjacent to the Caltrain ROW. If known or unknown archeological resources are
disturbed, the identified cumulative projects could result in significant cumulative impacts on
archaeological resources.

Human Remains

The geographic context for the analysis of potential cumulative impacts on human remainsincludes
areas where cumulative projects overlap with the Proposed Project site to affect a single resource.
Presentand probable future cumulative projects within this geographic context include all projects
within and adjacentto the Caltrain ROW. If known or unknown human remains are disturbed, the
identified cumulative projects could resultin significant cumulative impacts on a cultural resource.

Construction

Historic Resources

Construction of the HSR improvements would include improvements at the Diridon Station and
Millbrae Station, both of which are NRHP and CRHP listed structures. In addition, it is possible that
there may be historic resources (including historic buildings as well as any historic tree groves if
present)located in areas ultimately proposed for passing tracks or a maintenance yard (or possibly
for other improvementslike grade separations) that mightbe affected by HSR construction.

Some of the other cumulative projects (including projects Nos. 4,5, 12, 16,30,57, 67,68, 69,and 72)
could also affect historic Caltrain stations at Millbrae, San Carlos, Atherton, Menlo Park, Palo Alto,
Santa Clara, and San Jose or historicunderpassings. The San Mateo Bridge Project will remove and
replace the four historic underpassesin San Mateo and, thus, the Proposed Project would not have
an effect on those underpasses because they will be removed by another project prior to the
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completion of the Proposed Project. If freight rail service requires additional height clearances,
modifications could affect historic railroad tunnelsin San Francisco as well as the historic bridge
over San Francisquito Creek.

While cumulative projects may affect other historic resources away from the Caltrain ROW, the
Proposed Project would not affect such resources and thus such resources are not discussed further
in this analysis.

There could be significant cumulative impacts to the historic resources noted above.

As discussed in Section 3.4, Cultural Resources, the implementation of Mitigation Measures CUL-1a
through CUL-1fwould reduce the Proposed Project’s effects on historic tunnels, stations, and
underpassesalong the Caltrain ROW with the possible exception of San Francisco Tunnel 4. While
other cumulative projects may have significant impacts on the same historicresources affected by
the Proposed Project and their impact may or may not be mitigable, the Proposed Project’s residual
impacts on these resources after Proposed Project mitigation would be minimal, except possibly at
Tunnel 4. Therefore, the Proposed Project’s potential contribution to cumulative impacts on
historical resources due to construction would be less than considerable.

Archaeological Resources

Based on the cultural resource evaluation for the Proposed Project, construction of the HSR San Jose
to Merced segmentand Blended Service improvements along the Caltrain ROW could impact
archeological resourcesin the City of San Francisco, City of San Jose, and identified sensitive
archeological zones in or adjacent to the study area and within the Caltrain ROW. Blended Service
improvements construction could also affect other archeological resources at the maintenance area
or in passing track locations outside the Caltrain ROW.

During construction, earth moving activities for other cumulative projects in or adjacentto the
Caltrain ROW could also impactarchaeological resources that may be affected by the Proposed
Project. An overlap in the construction area for some of these projects increases the likelihood of
finding unknown or impacting known archeological resources. Construction activities for
cumulative projects that are not adjacent to the Caltrain ROW could impact archeological resources
butthe site disturbance areas for these projects would not overlap with Proposed Project.

Thus, there is a potential for cumulative impacts on archaeological resources due to potential
multiple disturbances of resources that may be encountered in or alongthe Caltrain ROW.

As discussed in Section 3.4, Cultural Resources, the implementation of Mitigation Measures CUL-2a,
CUL-2b, CUL-2c, CUL-2d, CUL-2e,and CUL-2fwould reduce the Proposed Project’s effects on
archaeological resources along the Caltrain ROW to a less-than-significantlevel. While other
cumulative projects may have significant impacts on the same archaeological resources affected by
the Proposed Project, the Proposed Project’s residual impacts on these resources after Proposed
Project mitigation would be minimal. Therefore, the Proposed Project’s potential contribution to
cumulative impacts on archaeological resources due to construction would be less than
considerable.

Human Remains

Construction activities for the cumulative projects could impact human remains and resultin
cumulative impacts where project disturbance areas overlap. However, with implementation of
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Mitigation Measures CUL-3, the Proposed Project’s contribution to any potential cumulative impacts
on human remains would be less than considerable.

Operation

For the most part, cumulative projects would not require further ground disturbance or disturbance
to historic structures after construction. As discussed in Section 3.4, Cultural Resources, the
Proposed Project would have no impact on cultural resources during operations. Therefore, there
would be no cumulative cultural resource impacts resulting from Proposed Project operation, and
the Proposed Project would make no contribution to any impact.

4.14.6 EMF/EMI

Impact CUMUL-5-EMF: Cumulative increase in electromagnetic fields or electromagnetic
interference

The geographic context for the analysis of potential cumulative impacts of electromagnetic fields
(EMF) and electromagneticinterference (EMI) includes the Caltrain ROW and the area adjacent to
the Caltrain ROW.

The only cumulative projects that could change EMFs in this area are electrified rail projects
including: Blended Service (#1), San Jose - Merced High Speed Train (#2), Caltrain Full
Electrification (#3), BART Silicon Valley (#8), BART Millbrae Tail Tracks (#70), Central Subway
(#13), there-routing of the 22-Fillmore trolley (#14) and several light-rail projects (#16). Land
development projects would not involve substantial generation of EMFs at concern levels but may
introduce new receptors along the Caltrain ROW.

The concern with EMFs is potential health risks to receptorsalong the Caltrain ROW. The concern
with EMI is potential interference with sensitive electrical equipmentalong the Caltrain ROW due to
increased EMF levels.

Construction

Construction activities from cumulative projects along the Caltrain ROW would temporarily increase
the amount of EMF. As discussed in Section 3.5, Electromagnetic Fields and Electromagnetic
Interference, all construction equipment generates a small amount of EMF butnot at levels
considered to be a potential health risk concern. As a result, cumulative EMF /EMI impacts resulting
from construction would be less than significant, and the contribution of the Proposed Project would
be lessthan considerable.

Operation

The location of potential cumulative increasesin EMF levelsalong the Caltrain ROW due to
cumulative projects are as follows:

e Proposed Project: from south of Tamien Station to San Francisco (AC EMF field, 60 Hz).

e Blended Service and HSR San Jose to Merced: San Jose (from 2 miles south of Tamien Station) to
San Francisco (AC EMF field, 60 Hz).

e (Caltrain Full Electrification: San Jose to San Francisco (due to larger number of electrified trains)
(AC EMF field, 60 Hz).
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e BARTSilicon Valley: San Jose to Santa Clara (DC EMF field).

e BART Millbrae Tail Tracks: 200-300 feet south of the current BART yard in Millbrae (DC EMF
field).

e Central Subway Project: near the San Francisco 4th and King station (surface-effects-attenuated
by beingunderground due to additional light trains on surface streets) (DC EMF field).

e Re-routingof the 22- Fillmore trolley: along 16t Street (DC EMF field).

e Extension of the MUNI T-Line: near the Caltrain Bayshore Station (DC EMF field).

e Tasman ExpressLong T double-tracking: near the Mountain View Caltrain Station (due to
additional light rail trains) (DC EMF field).

e Mineta SanJose International Airport APM Connector: near the Santa Clara Caltrain Station
(unknown design; unknown EMF field generation).

As noted above, only some of the cumulative projects use alternating current (AC) systems and
generate AC EMF fields like the Proposed Project. Cumulative projects that use direct current (DC)
systems generate static DC EMF fields, which have higher health thresholds than those for variable
AC EMFs. Asdescribed in the final EIS for the BART Silicon Valley Extension, because BART uses DC
traction power, contributions from BART to the magneticfield levels of the ambient power
frequency (60 Hz AC) were described as negligible (VTA 2010). Thus, EMFs from DC systems should
not be simplyadded to those from AC systems and compared with a single standard. Instead, one
should compare DC EMF levels with DC thresholdsand AC EMF levels with AC thresholds. Because
the Proposed Project OCS would have an AC system, the focus of this cumulative analysisin regards
to health concerns is on potential cumulative EMF impacts from AC systems.

For HSR San Jose to Merced operations and Blended Service from San Jose to San Francisco,
potential EMF levels associated with HSR can be estimated based on assessment of other sections of
the HSR project. In the Final EIR/EIS for the Merced to Fresno segment of the HSR project, the EMF
levels were estimated. When the California HSR projectis complete, the predicted HSR-generated
EMF /EMI levels to which the general public is expected to be exposed would be lower than the
applicable HSR project Maximum Permissible Exposure (MPE) standards!3 for humansin
uncontrolled (open) environments used for HSR evaluations. Specifically, it was estimated that
fenceline EMF levels would be 177 milligauss (mG) (CHSRA 2012d). As described in Section 3.5,
Electromagnetic Fields and Electromagnetic Interference, the Proposed Project’s EMF levels along the
Caltrain ROW were estimated at up to 41 mG. With full electrification, EMF levels for Caltrain
electrified service could increase by perhaps 25 percent. The EMF levels along the fenceline for
Blended Service should be well below the threshold used in this EIR of 833 mG. Thus, the Proposed
Project would make a less than considerable contribution to potential health risks associated with
EMFs.

Concerning EMI, the projects specified above could also resultin interference with electrical
equipmentalong the Caltrain ROW. Both DC and AC systems could contribute to potential
interference concerns.

For HSR service, analysis in the Fresno to Bakersfield Revised Draft EIR/EIS (CHSRA 2012e) was
used to examine potential HSR EMI impacts. In that document, potentially significantimpacts were

13 The CHSRA Merced-Fresno EIR/EIS (CHSRA 2012d) MPE for the EMF health risks for the general public are the
same as the EMF thresholds used in this EIR: 833 mG for magnetic fields and 4.2 kV/m for electrical fields.
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identified where the HSR route crossed adjacentto at least one facility with sensitive equipment
such as medical imaging systems and mitigation was proposed that would lower potential EMI
impactsto a less than significant level.

Prior to mitigation, there is the potential for cumulative EMI effects due to HSR Service, the
Proposed Project and other projects. As discussed in Section 3.5, Electromagnetic Fields and
Electromagnetic Interference, the Proposed Project was identified as having potentially significant
EMI impacts on sensitive equipmentand adjacent freight and passenger rail system signalsand
equipment, and Mitigation Measure EMF-2 would require system design to minimize EMI effects and
to coordinate with adjacent facilities with potential sensitive equipmentand with freight and
passenger rail operators.14 With implementation of Mitigation Measure EMF-2, the Proposed
Project’s contribution to any potential cumulative EMI effects would be reduced to a less-than-
considerablelevel.

4.1.4.7 Geology, Soils and Seismicity

Impact CUMUL-6-GEO: Cumulative exposure of people or structures to geologic or seismic
hazards or destruction of unique paleontological/geologic resources

Geology and soil-related impacts are typically site-specificand depend on the local geologic and soil
condition. The geographic context for the analysis of cumulative construction geologic, soil, and
paleontological resource impacts includes areas within and adjacent to the Caltrain ROW. Past,
present,and probable future cumulative projects within this geographic context include the projects
listed in Table 4-3 thatare within the Caltrain ROW or adjacent.

Construction

Construction impacts are limited to the potential for increased erosion and potential damage to
paleontological resources. Impacts related to other geological, seismic, and soil hazards for new
structures are discussed under operations.

Erosion

Construction of cumulative projects could resultin cumulative erosion impacts unless controlled. All
major projects, including the Proposed Project, must comply with the Construction General Permit
NPDES, which requires substantive controls on project erosion such that significant cuamulative
impacts due to erosion are not expected. Therefore, the Proposed Project’s contribution to potential
cumulative erosion impacts would be less than considerable.

Paleontological Resources/Unique Geologic Features

Cumulative construction projects may encounter paleontological resources. However, as discussed
in Section 3.6, Geology, Soils and Seismicity, the Caltrain ROW and adjacent areas are highly
disturbed urban areas that are unlikely to contain intact unique geologic or paleontological features.
In addition, the below-ground disturbance associated with the Proposed Projectis limited overall in
extent. Consequently, the potential for the Proposed Project to contribute to potential cumulative
impacts on paleontological resource or unique geologic features is less than considerable.

14 Similar mitigation may be required for Blended Service.
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Operation

New transportation, residential, commercial and other facilities and services could increase
exposure of people or structures to geologic, seismic and soil hazards could resultin a significant
cumulative impact. The projectarea is likely to experience a strong seismic activity and geologic
instability (e.g., soil liquefaction or collapse) that could damage structures or expose people to
greater risks of loss of life and injury. In addition, there could be cumulative exposure due to
construction in areas of expansive soils. Therefore, there could be a significant cumulative impact
from the increase exposure of structures and people to risks and damage associated with geologic,
seismic and soil hazards. All cumulative projects would be subjectto comply with applicable state
and local codes, including design standards (e.g., California Building Code), which address these
impacts.

As discussed in Section 3.6, Geology, Soils and Seismicity, the Proposed Project could also resultin
various impactsrelated to geologic, seismic or soil hazards. With implementation of Mitigation
Measures GEO-1,4a,and 4b would reduce the Proposed Project’s exposure to risks of geologic,
seismic and soil hazards. Therefore, the Proposed Project’s contribution to the increase of exposure
to these hazards would beless considerable.

4.14.8 Greenhouse Gas Emissions and Climate Change

Impact CUMUL-7-GHG: Cumulative greenhouse gas emissions or exposure of people or
structures to reasonably foreseeable impacts of climate change

The geographic context for the analysis of cumulative construction and operation related impacts to
greenhouse gas emissions is the planet. All of the projects in Table 4-3 are included in the analysis as
well as cumulative GHG emissions from California, the United States, and the rest of the world.

For the analysis of potential exposure of people or structures to reasonable foreseeable impacts of
climate change, the geographic context is the San Francisco Peninsula and is only analyzed for
operational conditions. Past, present, and probable future cumulative projects within this
geographic context consist of all projects listed in Table 4-3.

Greenhouse Gas Emissions

During construction, all cumulative projects would emit GHGs due to construction equipment and
vehicles. Construction activities are temporary, but the lifespan of the most emitted greenhouse gas,
carbon dioxide, can be up to 100 years and many of the other GHGs can last for decades.

HSR Operations

Operationally, HSR would not add any GHG directlocal emissions due to train operation, since HSR
trains would use electricity and not use diesel fuel. Indirect GHG emissions would occur at power
plants providing the electricity for HSR. There will also be some GHG emissions associated with
maintenance yard operations and maintenance of HSR facilities as well as worker commutes, but
such emissions are not expected to be substantial. On a broader scale, HSR service would offset
vehicular and air travel GHG emissions for individuals choosing to take the high speed train for
regional or state-wide travel instead of driving or flying. The effects of high-speed rail service on
GHG emissions were estimated by considering the GHG analysisin the Final EIS/EIR for the Merced
-Fresno HSR segment (CHSRA 2012d), which concluded that operational GHG emission reduction in
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the segmentregion (due to car and plane tripsremoved in the Merced-to-Fresno area) would offset
segment construction GHG emissions within less than six months. Overall, the statewide HST
system, with Phase 1 blended system operations would result in reductions of 0.79 to 1.40 million
metrictons of CO2e in 2029 and 1.15to 1.85 million MT COZ2e in 2035 (CHSRA 2013b).

All Other Projects

During operation of the other cumulative rail projects, there would be GHG emissions from diesel-
based rail services such as ACE, DRC, Capitol Corridor, and Amtrak, as well as from freightrail. Light-
rail systems such as VTA’s system are electrically powered and thus have no direct GHG emissions,
buthave indirect GHG emissions due to electricity provision. Both light and heavy-rail services
provide alternatives tovehicular travel and freightrail provides an alternative to trucking and thus
usuallyresultin a netreduction in GHG emissions relative to vehicular travel or trucking. A similar
conclusion applies to bus transit projects, like BRT or shuttles.

During operation of the cumulative highway projects, there may be an increase in vehicular GHG
emissions if such projectsresultin induced traffic. If such projectsresultin a net decrease in vehicle
miles traveled (through high-occupancy vehicle lanes for example), then they would reduce GHG
pollutant emissions.

During operation of the cumulative land use projects, there could be an increase in GHG pollutant
emissions from increased vehicular travel as well as building energy consumption, waste
generation, water and waste treatment and other sources. Over time, local, state and federal plans
are seeking to dramatically reduce GHG emissions overall. Many of the communities along the San
Francisco Peninsula have adopted local Climate Action Plans to reduce GHG emissions under their
control and AB 32 mandated GHG emission reductions at a state level. According to the state’s latest
inventory data, the state is on track to reduce GHG emissions by 2020 to 1990 levels.

Proposed Project Cumulative Contribution

As discussed in Section 3.7, Greenhouse Gas Emissions and Climate Change, the Proposed Project
would switch Caltrain from diesel to electrically powered trains, and, thus, decrease the amount of
GHG emissions during Caltrain operation. In addition, by increasing service, the Proposed Project
would provide increased alternatives to vehicle travel and thus reduce vehicle GHG emissions as
well. While the Proposed Project would resultin GHG emissions during construction, it is expected
that the operational reduction of GHG emissions would offset the construction GHG emissions within
less than one year and the Proposed Project would resultin a netreduction of GHG emissions. As a
result, the Proposed Project’s contribution to cumulative GHG emissions would be beneficial.

Exposure of People or Structures to Reasonably Foreseeable Impacts of Climate
Change (other than Sea Level Rise)

As discussed in Section 3.7, Greenhouse Gas Emissions and Climate Change, even with the efforts of
the municipalities along the San Francisco Peninsula, in the greater San Francisco Bay Area,and in
California asa whole, a certain amount of climate change is unavoidable due to existingand
unavoidable future GHG emissions. With respect to central western California, including the project
site, climate change effects could be substantial including, but notlimited to hotter and drier
climates, more frequent and intense wildfires, changesin water supplies, and a number of other
effects.
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All of the cumulative projects would be subject to some of the potential impacts related to climate
change in the future whether itis temperature increases, changesin storm characteristics, or
wildfire potential though individual effects will depend on the nature of project, use by people,
location and vulnerability to climate change effects.

As described in Section 3.7, Greenhouse Gas Emissions and Climate Change, with the exception of sea
levelrise, the Proposed Project is not expected to resultin increased risk to people or structures
from foreseeable climate change effects.

Risks due to flooding associated with sea level rise are addressed separately in discussion of
Hydrology and Water Quality below.

4.14.9 Hazards and Hazardous Materials

Impact CUMUL-8-HAZ: Cumulative effects related to hazards and hazardous materials

Potential hazard impacts are generally site specific and thus the geographic context for the analysis
of cumulative hazards impactsincludesthe Caltrain ROW and the adjacent area. Hazardsrelative to
hazardous materials and emergency response/evacuation are analyzed for both construction and
operations. Hazards relative to airports and wildand wildland fire are only analyzed for operations.
Past, present, and probable future cumulative projects within this geographic context consist of all
cumulative projectslisted in Table 4-3 that are adjacentto the Caltrain ROW.

Construction

Hazardous Materials

During construction of cumulative projects, people could be exposed to a risk to human health and
spillage of hazardous materials such as gasoline, oil paint and solvents could. Water quality
contamination could occur from accidental spillage of hazardous materials and mixture of
contaminated water with non-contaminated water. Excavation activities could expose construction
crew members to hazardous materials that could pose a risk to health and safety.

Some of the cumulative projects are proposed in areas with known existing contamination. Several
examplesare described below (not a comprehensive list of sites with known contamination):

e The previously considered location for a HSR maintenance yard at the Brisbane/Bayshore
location is a former landfill with known contamination.

e The Brisbane Baylands Specific Plan which is proposed in partat the same location previously
considered for a HSR maintenance yard also contains known contamination from a former
landfill, railroad yard, and industrial activity.

e The 395 Page Mill Road Project in the City of Palo Alto is proposed on a contaminated site
undergoing remediation for contaminated soil and groundwater.

These are only afew examples; other project may also encounter contamination issues. Thus, the
construction of cumulative projects would have cumulative significant impact related to hazardous
conditions and exposure to hazardous materials.

The construction of HSR San Jose to Merced and Blended Service improvements would encounter
similar hazardous materials conditions as that described for the Proposed Project for the Caltrain
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ROW, however hazardous material conditions could be different for the maintenance yard,
depending on location. The previously considered maintenance yard site in Brisbane has
contamination issues due to its former industrial use. The greatest amounts of excavation for the
Blended Service improvements (when hazardous material is more likely to be encountered) would
be for station improvements, passing tracks and the maintenance yard.

As discussed in Section 3.8 Hazards and Hazardous Material, contaminated soil and groundwater
may be encountered during Proposed Project construction. In addition, construction would involve
use of petroleum and other hazardous materials. Compliance with local, state and federal
regulations for handling of materialsand implementation ofthe mandatory Stormwater Pollution
prevention Plan will addressimpacts associated with construction handling of petroleum and other
materials. For encountered contamination, the Proposed Project would require implementation of
Mitigation Measures HAZ-2aand HAZ-2b, which require preconstruction investigation of potentially
contaminated areas and appropriate containment, handling and disposal of any encountered
contaminated soil and groundwater. While multiple cumulative projects will handle petroleum and
hazardous materials and are likely to encounter existing soil and groundwater contamination
presentin and adjacent to the Caltrain ROW, the existing regulatory requirements place strict
controls on how such materials are handled and how contamination is to be addressed. Thus, the
Proposed Project’s contribution to any potential cumulative impact related to hazardous materials
during construction would be reduced to a less-than-considerable level with the implementation
Mitigation Measures HAZ-2aand HAZ-2b.

Emergency Response/Evacuation

During cumulative project construction, there may be temporary obstruction of access and egress
from construction sites and on adjacentroads due to construction. Such obstruction would affect the
ability of emergency respondersto timelyreach their destinations and impede the ability to
evacuate constrained areas in the event of an emergency. Where one or more cumulative projects
would be in construction at the same time in the same area, there could be cumulative impacts on
emergency response or evacuation capacity.

As discussed in Section 3.8, Hazards and Hazardous Materials, the Proposed Project could have such
effects if an emergency occurs atthe time when the Proposed Project construction limits access to
the Caltrain ROW or at at-grade crossings. As described in Section 3.14, Transportation and Traffic,
Mitigation Measure TRA-1a will require the preparation of a traffic control plan to help ensure
continued emergency access to Caltrain ROW, at-grade crossings, and all nearby properties. Caltrain
would coordinate with local publicworks departments, local emergency providers, and Caltransin
the development of the traffic control plan to specifically address emergency response concerns.
Potential issues associated with multiple projectsin construction at the same time may be
addressed through development of the traffic control plan. Thus, with mitigation, the Proposed
Project’s contribution to a potential cumulative impact related to emergency response or evacuation
would beless than considerable.

Operation

Hazardous Materials

Release of and exposure to hazardous materials during operation of cumulative projects could result
in a cumulative significantimpact. Because both HSR service and the Proposed Project would
involve electrically powered trains, spills of diesel petroleum products would not occur during
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operation. However, operation of HSR service and the Proposed Project would involve handling of
hazardous materials including batteries in EMUs, fluids in transformers and other electrical
equipment, and maintenance materials and cleaning fluids.

Operation of the other cumulative projects would also involve the use and handlings of petroleum
and other hazardous materialsincluding during maintenance. The use and handling of such
materialsis highly regulated by local, state, and federal requirements that are applicable universally.
Therefore, routine operation and maintenance of the cumulative projects is not likely to have a
significant cumulative impact from the release of or exposure to hazardous materials. Thereis
always the possibility of an unforeseen accident involving petroleum or other hazardous materials,
butlocal, state, and federal regulations also specify operating procedures to minimize the potential
for such accidents and remedial response necessary in the event of such accidents or spills to
contain and cleanup hazardous material releases.

As discussed in Section 3.8, Hazards and Hazardous Materials, the Proposed Project would comply
with all applicable regulations concerning use, handling, storage, and disposal of petroleum and
hazardous materials. Further, with the substantial reduction in diesel fuel use, the potential for
diesel spills with the Proposed Project would be far lower than the existing potential for spills
during current operations and maintenance.

Although the Proposed Project would increase the amount of trains on the Caltrain corridor,

conflicts with freight trains would be managed through train scheduling and dispatch, and with the

use of Positive Train Control enabled by the CBOSS PTC project to minimize the potential for
conflicts.

Thus, Proposed Project operations would resultin a less-than-considerable contribution to any
potential cumulative impacts related to hazardous materials.

Locations Relative to an Airport Land Use Plan

There are a number of airports along the Caltrain corridor, specifically, San Francisco International,
Mineta San Jose International, the federal airfield at Moffett Field, and municipal airports at San
Carlos and Palo Alto. Cumulative projects could resultin potential hazards if they propose elevated
structures within the safety prism for landing and departing aircraft or if they place substantial
numbers of people within safety zones around the airports that might be subject to injury or death
in the event of a near-airport plane emergency landing or crash. Blended Service improvements may
include elevated structures north of the San Jose Diridon Station (if an aerial station is selected) that
will need to be designed to avoid encroachment in safety zones of the San Jose International Airport.
Blended Service improvements at the Diridon Station, Millbrae Station and possibly at the Redwood
City Station would be sufficiently far from nearbyairports that they are unlikely to resultin any
safety zone encroachments. While the location of a potential HSR maintenance yard is unknown, itis
not likely to have substantially elevated structures that would be likely to conflict with safety zone
requirements.

Peninsula Corridor Electrification Project EIR December 2014

4-75
ICF 00606.12



B W N =

O OO U1

10

12
13
14
15
16
17
18

19
20
21
22
23
24
25
26

27
28
29
30
31
32
33

34
35
36
37
38
39
40
41
42
43

Peninsula CorridorJoint Powers Board Other CEQA-Required Analysis

As discussed in Section 3.8, Hazards and Hazardous Materials, the Proposed Project’s TPFs and the
OCS would not conflict with any airport land use plan or airport safety zones. Thus, the Proposed
Project would resultin a less-than-considerable contribution to any potential cumulative impacts on
airportland use plans or airportsafety zones.

Emergency Response/Evacuation

Cumulative projects would affect existing emergency response times or evacuation capacity if they
resultin constrictions on the ability for emergency responders to reach their destinations or the
egress ability from constrained areasin the event of an emergency. This could occur due to physical
constraints and/or generation of traffic congestion which could impede emergency vehicles.

As discussed below in the analysis of cumulative transportation and traffic impacts, the increase of
cumulative rail traffic along the Caltrain ROW from HSR, ACE, Capitol Corridor, Amtrakand freight
could resultin increased gate-down times at the at-grade crossings along the Caltrain ROW. Because
of cumulative growth in traffic over time due to the land development projects included in Table 4-3
and general growth in the region, traffic conditions are expected to substantially decline over the
next few decades atthe at-grade crossings of the Caltrain ROW and generally throughout the region
(in spite of substantial investments in transit). With this cumulative growth in traffic, emergency
response times during peak hours may be adversely affected, as could the ability to evacuate areas
via vehicles.

An additional cumulative concern with cumulative travel demand growth over time and increased
transit service for HSR, BART, VTA, Muni, SamTrans, and Caltrain is that transit stations, especially
underground stations, will exceed their currently designed capacity to allow for safe egressin the
event of an emergency. BART, for example, in its scoping comment letter on the Proposed Project,
specifically noted that several segments of the BART system, especially downtown San Francisco
stations, are currently near capacity. Thus cumulative travel demand could result in significant
impacts on evacuation plans for transit stations with constrained egress conditions, especially
underground transit stations.

As discussed in Section 3.14, Transportation and Traffic, the Proposed Project would resultin
significantincreases in traffic delays ata number of at-grade crossings along the Peninsula corridor
dueto increased gate-down time during peak hours. The Proposed Project would also impact traffic
near some of the Caltrain stations. Project mitigation measure (described in Section 3.14,
Transportation and Traffic) would reduce traffic impacts at many locations and would include
requirements for coordination with local emergency providers to minimize increase in response
times as feasible but would not reduce all traffic delays to a less-than-significant level.

Emergency response timesare function of the conditions between the responder base location and
the incidentlocation overall, not only a function of conditions at any one pointalong the response
path. As discussed in Section 3.14, Transportation and Traffic, the Proposed Project overall would
substantially reduce overall vehicle miles traveled (VMT) in the Peninsula corridor by
approximately 235,000 miles/dayin 2020 and 619,000 miles/day in 2040 (compared with No
Project conditions), which would substantially improve congestion on a broad general basis. Most of
the VMT reductions would be during peak hours, which is especially importantin reducing
congestion. The broad-based congestion improvement is expected to more than offset the localized
effects on at-grade crossings and near Caltrain stations and resultin a netimprovement (compared
with No Project conditions) in the emergency response times and in the ability to evacuate
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constrained areas by vehicle. Thus, the impact on emergency response times would be less than
significant.

As discussed in Section 3.8, Hazards and Hazardous Materials, the Proposed Project’s new OCS
would not pose an impediment toroutine emergency equipment access.

Regarding transit stations emergency evacuation, as discussed in Section 3.14, Transportation and
Traffic, the Proposed Projectis not expected to substantially increase the ridership of other transit
systems on the Peninsula. In specific, relative to No Project conditions, the Proposed Projectis
expected to resultin a slight decrease in BART ridership, a slightincrease in Muni Metro (rail)
ridershipin 2020 but a slight decline in 2040, and a slightincrease in VTA lightrail ridership. Asa
result, station evacuation would be primarily a concern for controlled access BART stations and
underground Muni Metro stations. There is less concern for evacuation from at-grade Muni Metro
and VTA light-rail stations and all bus stations and stops given the open architecture of such
facilities. While some BART and underground Muni Metro stations may reach capacity because of
cumulative transitridership, the Proposed Project would not contribute considerably to potential
cumulative impacts related to evacuation capacity at these locations because the Proposed Project’s
long-term effect on these systems (e.g., in 2040) would be a slight reduction in ridership.

Wildland Fires

The Caltrain ROW and adjacentareas are highly developed urban and suburban areas with very few
areas of adjacent wildlands. The only areas of wildlands along the Caltrain ROW are San Bruno
Mountain and Communications Hill in San Jose. Cumulative projects adjacent to wildland areas
mightresultin increased wildland fire risk by either placing activities with greater potential to
ignite wildfires or by placing increased numbers of people and structures adjacent to wildland areas
that might be subject to wildland fires. As discussed in Section 3.8, Hazards and Hazardous Materials,
the Proposed Project is not located in any high fire risk areas and the Proposed Project would
maintain an electrical safety zone around all its electrical equipment to minimize the risk of fires due
to contact with live electrical wires. While cumulative projects mightincrease the risk or
consequence of wildland fires, the Proposed Project’s contribution to any potential cumulative
impactregarding wildlife fires would be less than considerable.

4.14.10 Hydrology and Water Quality

Impact CUMUL-9-HYD: Cumulative impacts related to hydrology and water quality

The geographic context for the analysis of cumulative construction and operation-related hydrology
and water quality impacts consists of the Caltrain ROW and adjacent areas, and downstream areas.
Past, present, and probable future cumulative projects within this geographic context consist of all
projects listed in Table 4-3. The focus of the construction analysisis on water quality. The
operational analysis of impacts includes water quality, groundwater recharge, drainage patterns and
flooding.

Construction

Earth moving activities from cumulative projects such as grading and excavating could degrade
water quality from an increase in sediment-load, alteration to drainage patterns and increased
surface runoff. During construction, earth moving activities could degrade the water quality of
streams that cross the Caltrain ROW as well as San Francisco Bay downstream. In addition, during
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excavation activities, shallow groundwater could be degraded from the introduction of
sedimentation and spillage of construction hydraulicfluid and there is also the potential of release
of contaminated groundwater during dewatering activities. Construction activities for many of
cumulative projectslisted in Table 4-3 would each involve earth moving activities that collectively
would impact on water quality. All major projects (with disturbance of more than 1 acre) are
required to comply with the Construction General NPDES Permit which mandated preparation ofa
Stormwater Pollution Prevention Plan (SWPPP) to address all of the above water quality concerns.
While smaller projects are not required to comply with the Construction General NPDES Permit, itis
routine practice for local jurisdictions to require erosion and sedimentation at all projects with
grading or excavation and thus most projectsimplement some form of stormwater pollution
prevention controls during construction.

As described in Section 3.9, Hydrology and Water Quality, the Proposed Project would comply with
the Construction General NPDES permitand prepare and implementa SWPPP. In addition, because
the Proposed Project has the potential to encounter contaminated groundwater during OCS pole
foundation excavation and other project excavation, Mitigation Measure HYD-1 would be
implemented to control dewatering discharges appropriately. With compliance with the
Construction General NPDES permit and mitigation measure, the Proposed Project’s contribution to
any cumulative impacts on water quality during construction would be reduced to a less-than-
considerablelevel.

Operation

Water Quality and Runoff

Operation of the cumulative projects could impact water quality from an increase in impervious
surfaces, increased handling of petroleum or other hazardous materials, and other activities (such as
maintenance) that might resultin contaminated stormwater runoff. HSR San Jose to Merced and
Blended Service improvements would increase the total imperviousness in the area from proposed
station improvements, passing trackadditions, and a new maintenance yard. Other cumulative
projects would also increase the impervious surfaces in the area where developed on areas that
currently allow for infiltration, thus increasing stormwater runoff. An increase in stormwater runoff
can cause erosion and increases turbidity in downstream depending on local stream condition and
can also resultin increased pollutantloading due to contact with petroleum and other materials. In
addition to these changes, the cumulative increase in diesel locomotive rail traffic (all cumulative
rail services other than HSR, Proposed Project, and light rail) would increase the potential for
leakage of diesel that could degrade surface water quality.

As described in Section 3.9, Hydrology and Water Quality, the Proposed Project would have a
beneficial water quality impact by substantially reducing the use of diesel fuel for the Caltrain
system and the potential for spillsas well as diesel exhaust deposition into water systems. While the
Proposed Project would add limited amount of new impervious surface, these additions are in areas
where additional impervious surface is not likely to resultin additional sedimentloadingin streams.
Routine housekeeping practices and maintenance would control the potential for polluted runoff
from new facilities. As a result, the Proposed Project’s contribution to any potential cumulative
water quality effects.

Peninsula Corridor Electrification Project EIR December 2014

4-78
ICF 00606.12



OO UTH WN =

10

11
12
13
14
15
16
17

18
19
20
21
22
23
24

25

26
27
28

29
30
31
32
33
34
35
36
37
38

39
40
41
42

Peninsula CorridorJoint Powers Board Other CEQA-Required Analysis

Groundwater Recharge

Cumulative increase in impervious surface could hinder groundwater recharge across the Peninsula.
However, as described in Section 3.9, Hydrology and Water Quality, groundwater along the Caltrain
ROW is not a substantial source of water supply. Nevertheless, cumulative increases impervious
surfaces might affect local groundwater supplies. As described in Section 3.9, Hydrology and Water
Quality, the Proposed Project would have limited effects on groundwater recharge. Considering the
limited effect, and given the limited importance of local groundwater supplies, the Proposed
Project’s contribution to any potential cumulative impacts on groundwater recharge would be less
than considerable.

Change in Drainage Patterns

Cumulative projects could resultin changes to drainage patterns that might affect erosion or
downstream sedimentation, polluted runoff, or affect stormwater drainage systems. However, in
most cases, local planning requirements include analysis of projectimpacts on drainage systemsand
require fair-share contributions toward facility improvements over time. In addition, countywide
stormwater pollution prevention programs focus on addressing substantial sources of increased
runoff and require such projects to provide for both retention of water on-site and treatment of
stormwater runoff.

As described in Section 3.9, Hydrology and Water Quality, the Proposed Project would not alter
drainage patterns of existing drainage channels or streams. The additional impervious surface areas
at TPFs would not significantly increase the rate or volume of surface runoff, particularly given the
location of the two TPSs (which are the largest Proposed Project TPFs) in areas thatare not of
concern for runoff affecting water quality due to erosion of downstream channels. Thus, the
Proposed Project’s contribution to any potential cumulative drainage pattern impacts would be less
considerable.

Flooding, including Flooding Resultant from Predicted SeaLevel Rise

As shown in Figure 3.9-4 in Section 3.9, Hydrology and Water Quality, areas of the Peninsula close to
San Francisco Bay are subject to coastal flooding at present and some areas along certain creeks and
rivers, particularly in San Jose, are subject to flooding under 100-year event conditions.

HSR San Jose to Merced and Blended Service improvements, where located in the Caltrain ROW or
adjacent, would be subject to similar flooding impacts as the Proposed Project both now and in the
future. The Diridon, Millbrae and Redwood City Stations are not in current 100-year flood zones, but
limited portions of the passing tracks (depending on location) mightbe. Flooding impacts for the
maintenance yard would depend on location. Other cumulative projects could also be affected by
flooding particularly if close to San Francisco Bay or along riverine flooding zones. All projects take
into account flooding impacts when going through project review and approvals and in most cases
take action to protect their facilities from substantial flooding. Where projects encroach on the 100-
year floodplain, most projects implement project-level mitigation where necessary toavoid
substantial increases in upstream or downstream flooding.

As described in Section 3.9, Hydrology and Water Quality, the Proposed Project could have some
effect on flooding due to proposed locations of some of the TPFs in current floodplains. Mitigation
Measure HYD-4 would require minimization of new impervious space for any TPFs proposed in
floodplain areas, relocation of facilities,and/or use of TPF site locations outside the 100-year
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floodplain. With this mitigation, the Proposed Project would not contribute considerably to potential
cumulative flooding impacts of cumulative projects.

As described in Section 3.9, Hydrology and Water Quality, sea level rise is a particular concernin
areas near San Francisco Bay as sealevel rise is expected to rise up to 2 feet by 2050 and up to 5.5
feet by 2100. Parts of the Caltrain corridor are subject to coastal flooding at present and, with
expected sea levelrise in the future, this risk of coastal flooding will increase. As shown in Figure
3.9-5in Section 3.9, Hydrology and Water Quality, with future sealevel rise, more areas of the
Peninsula close to San Francisco Bay will be subject to coastal flooding than at presentand flooding
along tidal channels will increase. Relative to areas near the Caltrain ROW, flood areas will expand
from San Francisco to Redwood City. South of Redwood City, coastal flooding will also increase but
the area of flooding is further away from the Caltrain ROW. Cumulative projectslocated in areas of
potential increased coastal flooding in the future shown in Figure 3.9-5 could be subjectto
inundation causingrisk to people and structures.

For future coastal flooding resultant from increased sea level rise, additional portions of the Caltrain
ROW could be affected by flooding. Mitigation Measure HYD-7 requires Caltrain toadopt and
implementasea level rise vulnerability assessment and adaptation plan and work with otherlocal
partnersto identify and implement adaptation measures to protect people and structures. However,
as noted in Section 3.9, Hydrology and Water Quality, at this time, the feasibility of implementing all
measures necessary to avoid future inundation associated with 100-year floods influenced by sea
levelrise is not known given that assessment of such solutions will be an ongoing, long-term, and
multi-agency process. Consequently, because the Proposed Project would place additional people
and structuresin areas that could be affected by coastal flooding influenced by sea level rise and
definitive mitigation to protect all parts of the Caltrain ROW and facilities is infeasible, the Proposed
Project’s contribution to potential cumulative risks of flooding would be considerable.

4.14.11 Land Use and Recreation

Impact CUMUL-10-LUR: Cumulative effects related to land use and recreation

The geographiccontext for the analysis of land use and recreation cumulative impacts consists of
the areas within and adjacent to the Caltrain ROW. Physical division of an established community,
conflict with applicable land use policies or plan adopted for the purpose of avoiding or mitigation
an environmental effect, increase in the demand for or degradation of recreational facilities
requiring construction or expansion of recreational facilities that would have an adverse effect on
the environment would resultin a significant cumulative impact.

Cumulative construction impact analysis focused on temporaryimpacts on existingland uses and
recreation. Operational impact analysis addressed potential division of communities, land use
policy/plan consistency, and direct/indirect changes in recreational facilities.

Cumulative projectsincluded within this geographic context are all projects listed in Table 4-3. For
analysis of recreation demand, cumulative growth in the three counties was also considered.

Construction

Construction of HSR San Jose to Merced and Blended Service improvements could impact land use
and recreational facilities because of temporary disruptions on or adjacent to existing other land
uses. Where construction occurs at or near the Tamien, Diridon, Millbrae (and possibly at the
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Redwood City) Station, this would only be a concern for station use itself and would not impede
adjacentland uses. Construction of passingtracks, if inside the Caltrain ROW would not disrupt
adjacent uses. For construction of San Jose to Merced segment construction or Blended Service
passing track locations outside the ROW, this could resultin disruption of existingland uses as well
as possibly adjacent uses, depending on access and staging. Construction of the maintenance yard
would depend on locations; atthe previously considered location in Brisbane, it presently consists
of previously industrial land thatis not in present use. Staging and access could also disrupt existing
land uses temporarily, although staging and access are usually conducted on areas with open land
(such as vacant lots and parking lots) wherein temporary disruption of existing use can be
minimized.

Construction of other cumulative projects could also temporarily impact existingland uses adjacent
to the Caltrain ROW, although most projects will either occur on vacantland or will displace the
existingland uses prior to construction of the new use by limiting use and demolishing existing
structures. Most projects would not displace adjacent existing uses during construction, exceptin
the case of needs for substantial off-site staging or access.

The Proposed Project would be constructed within the Caltrain ROW, with the exception of the two
TPSs (except for TPS2, Option 3 which is in the ROW), limited areas where the OCS alignment would
be outside the Caltrain ROW, and areas where the ESZ would extend outside the Caltrain ROW and
require vegetation clearance. Construction within the Caltrain ROW would not displace other land
uses outside the ROW. As discussed in Section 3.10, Land Use and Recreation, the TPS location
options, with the exception of TPS2 Option 2 and TPS2 Option 3, are vacant parcels surrounded by
industrial or commercial areas. TPS2 Option 2 would displace existing industrial use and parking
currently on the site; however, there are numerous alternative locations for industrial use in the
vicinity. TPS3 Option 3 would be in a parking lot/open area at the CEMOF thatis used for parking
and asa laydown area. The construction of the OCS poles would primarily occur within the Caltrain
ROW; however, in some locations the OCS poles would be erected on adjacent commercial,
industrial and residential land. Some tree removal or pruning may be necessary on areas outside the
Caltrain ROW, which could disrupt existingland uses. Temporary staging and access could also
resultin use of vacant lots inside and outside of the Caltrain ROW, but would not resultin newland
uses that mightbe inconsistent with adjacentland uses.

As discussed in Section 3.1, Aesthetics, construction activity in residential and park areas would be
anomalous, and the visual character of such areas would be partially degraded during construction.
The duration of OCS construction at any one location would be limited to the time necessary to
install pole foundations and then later to install poles and string wires. The change in visual
character would only occur for a limited period and the perception of the visual quality of such areas
would not be altered once construction is complete. To ensure that the duration of construction
disruption and activities are limited in areas of greater visual sensitivity, Mitigation Measure AES-2a
would be implemented toavoid using residential or park areas for access or stagingareas, to
minimize the duration of construction activity in such areas (to the extent feasible) and to remove
all construction equipment and materials immediately following completion of construction on such
sites. Because the disruption of existingland uses during construction would be temporary, would
not ultimately resultin a conversion of land use (except at TPS2 Option 2, for which there are ample
industrial sites for the displaced use and TPS3 Option 3 for which alternative sites can be identified
for parkingand laydown areas within the Caltrain ROW) and because Mitigation Measure AES-2a
would ensure that disruption to individual residential areas or park areas is minimal, the
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contribution of Proposed Project’s construction to the cumulative significantimpact on land use and
recreation would be less than considerable.

Operation

Physically Divide a Community

Blended Service and other cumulative train service increases would occur along the existing Caltrain
Corridor between San Jose and San Francisco. As such, operation of additional train service would
not physically divide communities. The San Jose to Merced HSR segment would include new aerial
and at-grade segments in San Jose along the Caltrain ROW from south of Tamien Station to the San
Jose Diridon Station. This segment would not physically divide communities due to overhead aerial
structures and the at-grade segmentsin the San Jose approach section are all along existing roads or
rail rights of way and thus would not introduce new community divisions.

The Blended Service improvements at the Diridon, Millbrae and, potentially, Redwood City Stations
would be an expansion of existing facilities given the existing railroad line at each location. A new
maintenance yard would not likely physically divide a community given that feasible locations for
such a yard are likely to be in commercial or industrial locations. If the new passing tracks are
located in the Caltrain ROW at-grade, they would not change existing divisions of the community.
Where passing tracks might encroach outside the Caltrain ROW, they would expand the width of the
existing railroad ROW but would not prevent access from east to west at existing crossings. Where
grade separations are proposed as part of Blended Service improvements, connections across the
Caltrain ROW would be improved over existing conditions.

Most of the other cumulative projects are not likely to resultin physical division of communities as
they consist of residential, commercial and mixed use projects thatare integrated into existing
communities. However, large, elevated land development projects that are much higher than
adjacent development can be perceived by some as dividing a community by creating a vertical
separation, even though there may be no physical barriers between development atthe ground
level. Most transportation projects are proposed along existing transportation corridors, but if new
large transportation facilities are proposed at-grade or elevated in new locations, they could
physically divide communities and affect access between communities.

As described in Section 3.10, Land Use and Recreation, the Proposed Project would not physically
divide existing communities. The OCS poles and wires would add additional infrastructure in the
Caltrain ROW but would not physically impede access across the Caltrain ROW. There may be
increased delays at some at-grade crossings, but the delays would be temporary and would not
physically divide communities on either side of the Caltrain ROW. Thus, the contribution of the
Proposed Project’s operation to any potential cumulative impacts related to physically dividing a
community would be less than considerable.

Land Use Plan and Policy Consistency

Conflicts of a project with land use policies do not, in and of themselves, constitute significant
environmental impacts. Policy conflicts are considered environmental impacts only when they
would resultin direct environmental effects.

The Blended Service improvements at the Diridon, Millbrae and, potentially, Redwood City Stations
would be consistent with long-term planning for transit uses at these locations. The consistency of a

Peninsula Corridor Electrification Project EIR December 2014

4-82
ICF 00606.12



O 00 3 O U1 WN =

[EEGY
— o

o
Bw N

NINDNDNDNDNDNR R
DU WINNPRP,R O OVWONNO U

W W wWwwwWww WwWNNN
U1 A WNFP OO

B D D D W W W
D W N R O W

Peninsula CorridorJoint Powers Board Other CEQA-Required Analysis

new maintenance yard with existingland use plans and policies would depend on the proposed
location. If the new passing tracks are located in the Caltrain ROW at-grade, they would be
consistent with existingland use planning.

If HSR San Jose to Merced facilities or Blended Service passing tracks are placed outside the Caltrain
ROW, they may or may not be consistent with local land use planning. If passing tracks are proposed
outside the Caltrain ROW, they would likely be inconsistent with land use plans and policies of
jurisdictions where land is designated for residential, commercial, open space or recreational uses.
All of the five preliminarily identified passing tracklocations are adjacent to a mixture of residential,
commercial, industrial, roadway, park and open space land uses. Because industrial use often
includesrailroad access tracks, the use of such areas for passing tracks may not resultin significant
environmental impacts different from those possible with allowed industrial uses.

Grade separations can often require large footprints and may require additional ROW acquisition
and displacement of land uses as well as changing the land use character adjacent to existingland
uses.

In addition to the inconsistency with local land use plans, passing tracks placed outside the Caltrain
ROW may resultin additional noise and aestheticimpacts during operation on land uses thatare not
presently adjacent to the Caltrain ROW. These impacts would represent additional inconsistencies
with local land uses and policies. Further, passing trackimprovements thatresultin displacement of
existing residential, commerecial, or industrial land uses may increase pressure for residential,
commercial, or industrial development at alternative locations, which may resultin secondary
physical environmental impacts. Given that the design and location of the passingtracks, the
maintenance yard, and any other necessary improvements (which may include grade separations)
are unknown at present, a definitive conclusion regarding the consistency of Blended Service
improvement with land use plans and policies cannot be made. In the event that substantial Blended
Service improvements are placed outside the ROW in non-industrial areas, the inconsistency with
plansand policies could be a significant and unavoidable impact.

Other cumulative projects may or may not be consistent with local land use policies and plans. Many
projects are proposed consistent with currentlocal land use planning; some projects seek general
plan and zoning amendments toallow uses thatare not consistent with currentlocal planning. All
local land use projects mustbe approved by land use jurisdictions. Thus, if projects are inconsistent
withlocal land use plans and policies and the city or county decides to approve them, the city or
county is required by law to amend local land use plans and policies or make the appropriate
findings prior to approving inconsistent uses. Most other cumulative transportation projectsare
proposed along existing transportation corridors. However, as with potential Blended Service
passing tracks outside the Caltrain ROW, large transportation facilities in new locations outside
transportation corridors could resultin significant conflicts with local land use plans and policies.

As described in Section 3.10, Land Use and Recreation, the Proposed Project would generally be
consistent with the local plans and policies, includingland use designations and zoning, except at
some of the TPF sites. The majority of the Proposed Project, including OCS poles and wires, the
paralleling stations, and the switching station would be located within the existing Caltrain ROW
and would, therefore, not impactadjacentland use plans. The Proposed Project would resultin
several inconsistencies with local plans and policies, specifically, at the location of TPS1 Option 2,
and atlocations where the OCS alignmentand ESZ would be outside rail or road ROW. However, the
Proposed Project would not displace existing or potential future development (except the existing
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industrial/warehouse use, which can be readily absorbed at other San Jose industrial sites, atthe
TPS2 Option 2 site) and, thus, would not resultin significant secondary environmental impacts as a
result of the inconsistencies with local land use plans and policies.

At TPS1,Option 3 thereis a pending hotel application under evaluation by the City of South San
Francisco for which an EIR will be released in 2015.If approved and constructed, then construction
of TPS1 atthis location may be in conflict with the hotel, depending on the remaining developable
land at the site. As described in Section 3.11, there are noise impacts of locating a TPS at this site
adjacent to an existing hotel but mitigation would lower the potential noise impact to less than
significant. Similarly, if the new hotel is builtand there were still remainingland at the site for a TPS,
then the noise mitigation would still apply. If the hotel is built, the costs of land acquisition would
increase,and maybe a consideration for Caltrain in deciding on which potential site to locate the
TPS. An additional option, Option 4 was added by Caltrain at the request of the City of South San
Francisco in orderto increase the options for Caltrain as Option 3 may be more conflicted in the
futurethanin 2013 at the start of the CEQA process.

PS4, Options 1 and 2 would be located within an area envisioned for Transit Oriented Development
and a Transit Center and associated improvements as part of the Hillsdale Station Area Plan. As
concluded in Section 3.10, these two options would require minor reconfiguration of the plan, but
would not hinder the ability to develop TOD overall, provide a Transit Center, or relocate the
Caltrain Hillsdale Station and thus development would not be displaced from the site. PS4, Option 3
would not require the minor reconfiguration. Also, see discussion under cumulative aesthetics.

SWS Option 1 would be located adjacentto, butnot in an area proposed for mixed

residential /commercial/lightindustrial use in the Redwood Triangle portion of the North Fair Oaks
Community Plan. Because SWS, Option 1 is outside of the plan area, it would not displace any
potential other land uses in the plan area. The mixed-use development can be fully realized within
the plan area. Also, see discussion under cumulative aesthetics.

Thus, contribution of the Proposed Project operation to any potential cumulative impacts related to
land use policy or plan conflicts (and resultant secondary physical impacts on the environment)
would beless than considerable.

Damage to or Demand for Recreational Facilities

The San Jose to Merced HSR segment (where along the Caltrain ROW in San Jose) would avoid Fuller
Park but may affect Kurte Park as this park is directly adjacent to the Caltrain Row.

The Blended Service improvements at the Diridon, Millbrae and, potentially, Redwood City Stations
would have no impacts on parks or recreation facilities. The new maintenance yard’s impact on
parks or recreation facilities would depend on location, although it is highly unlikely that the facility
would be proposed at or adjacent to an existing park or open space location (the previously studied
Brisbane/Bayshore site is a former landfill site not used for recreation).

Where Blended Service passing tracks are located within the Caltrain ROW, they would not result on
encroachmentonto parklands. However, if passing tracks are proposed outside the Caltrain ROW,
they could affect parkor open space directly adjacent the Caltrain ROW. Based on Table 3.10-2 in
Section 3.10, Land Use and Recreation, all of the five preliminarily identified passing tracklocations
would be adjacent to parks.
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e The North 4 Track (San Franciscoto Burlingame): Lions Parkand Lomita Park (both in San
Bruno).

e The Long-Middle 4 Track (San Mateo to Redwood City): Trinta Park (San Mateo); John S. Roselli
Memorial Park (Redwood City): Main Street Park (Redwood City); and Broadway-Arguello Park
(Redwood City).

e The Short-Middle 4 Track (San Mateo to San Carlos): Trinta Park (San Mateo).

e The Middle 3 Track (San Mateo to Palo Alto): Trinta Park (San Mateo); John S. Roselli Memorial
Park (Redwood City): Main Street Park (Redwood City); Broadway-Arguello Park (Redwood
City); Holbrook-Palmer Park (Atherton); EI Camino Park (Palo Alto); El Palo Alto Park (Palo
Alto); Embarcadero Bike Path (Palo Alto); and Peers Park (Palo Alto).

e The South 4-Track (Mountain View to Santa Clara): Rengstorff Park and Resident Park
(Mountain View).

Whether any of these parks would actually be affected would depend on the width of the Caltrain
ROW, the feasibility to stay within the ROW, and the alignment of any passing tracks outside the
ROW. The design of passingtracks is unknown and, thus, no definitive conclusion can be made about
whether any parks would actually be affected or not. However, pursuant to the mandatory
requirements of Section 4(f) of the Department of Transportation (DOT) Act of 1966, CHSRA will
first consider options for avoiding park impacts in design of any passing tracks. If park impacts
cannot be avoided, then Section 4(f) requires mitigation to provide additional park space so that no
overall loss of park space and recreational opportunities results.

Most other cumulative transportation projects are proposed along existing transportation corridors,
butif new large transportation facilities are proposed outside transportation corridors, this could
affect existing park or recreation areas. Large transportation projects are also subject to the
requirements of Section 4(f) if they are federally funded or authorized (which is most large
transportation projects). Other non-transportation projects are less likely to physically encroach on
existing park or recreational areas. Cumulative projects that propose new housing units would
increase population and would increase the demand for recreational facilities. While there are many
park areas throughout the San Francisco Peninsula, it is possible that continued growth will start to
resultin overuse of existing park and recreational facilities and create pressure for new park and
recreational facilities.

As described in Section 3.10, Land Use and Recreation, the Proposed Project may require tree
removal at Broadway-Arguello Park (Redwood City), Holbrook-Palmer Park (Atherton) and at Peers
Park (Palo Alto). Mitigation Measure BIO-5 requires replacement of removed trees and, as discussed
in Section 3.10, Land Use and Recreation, it is feasible to replace trees removed at parks at the parks
themselves to maintain their visual screening function from the Caltrain ROW withoutloss of
substantial portions of the parks. Given that Blended Service improvements or other cumulative
transportation projects would be required toavoid and/or mitigate for park impacts per the Section
4(f) requirements, other cumulative projects are unlikely to affect parks, and the Proposed Project’s
park impacts would be mitigated, cumulative impacts are likely to be mitigable to a less than
significantlevel. Given the project-level mitigation described above, the Proposed Project’s
contribution to any potential cumulative impacts would be less than considerable with mitigation.
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4.14.12 Noise and Vibration

Impact CUMUL-11-NOI: Cumulative increase in noise or vibration

The geographic context for the analysis of potential cumulative construction- and operation-related
noise and vibration impacts consists of the Caltrain ROW, the adjacentareas, and areas adjacentto
access and haul routes (i.e., nearbylocations with sensitive noise receptors) used by cumulative
projects and the Proposed Project. Presentand probable future cumulative projects with the
potential for cumulative impacts related tonoise and vibration are listed in Table 4-3.

Construction

During construction, an increase in noise and vibration levels, could impact the sensitive receptors
in the project vicinity. Cumulative noise and vibration impacts would primarily result from
simultaneous construction of different projects in the same location at the same time; however
where construction occurs in quick succession in the same area, there could also be a cumulative
impact due to the extended duration of construction disruption.

Construction of the Proposed Project would occur years before prior to the construction of the HSR
San Jose to Merced and Blended Service improvements and thus there would no simultaneous
construction noise or vibration effects.

Construction of the Transbay Terminal Transit Center is currently under way, but the TTC is located
more than one mile from the San Francisco 4th and King Station, so there would be no cumulative
noise effects resulting from simultaneous construction of the TTC and the Proposed Project.
Construction of the DTX would occur after completion of the Proposed Project, so there would be no
simultaneous construction noise impacts at their overlap at the 4th and King Station and yard.

Construction of the Proposed Project would overlap in time and location with the projects specified
as having such overlap in Table 4-3, including the following substantial transportation projects:

e (Caltrain South Terminal Improvements (Santa Clara - San Jose).

e BARTSilicon Valley Extension, if construction startsby 2020 2019 (Santa Clara - San Jose).
e Other Caltrain Improvements (variouslocations).

e BART Millbrae Tail Tracks (south of Millbrae Station).

e Central Subway (near San Francisco 4th and King Station).

e Muni 22-Fillmore Electric Trolley Bus Re-Routing (16t Street in San Francisco).

e Othergrade separations (Rengstorff, possibly others in San Mateo County).

e Muni T-Line Extensien-southern extension to the Caltrain Bayshore station, if construction starts
by 2019 {CaltrainBayshore Station).

e Palo Alto Caltrain Station/Bus Transit Center Expansion, if construction startsby 2020 2019
(Caltrain Palo Alto Station).

e Tasman Express Long T Double-tracking (Mountain View Station).

Inaddition, asnoted in Table 4-3, there are numerousland use development projects that have
planned or potential construction periods that could overlap with Proposed Project construction.
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With multiple cumulative construction projects in close adjacency, there is the potential for
significant cumulative construction noise and vibration impacts.

As discussed in Section 3.11, Noise and Vibration, the Proposed Project construction would have
potentially significant noise and vibration impacts during construction. Mitigation Measure NOI-1a
would require development and implementation of a noise control plan to reduce potential
construction noise impacts but would not necessarily reduce all noise impacts at all times during
construction to a less than significantlevel, particularly with the likelihood of substantial night-time
construction expected with the Proposed Project. Because there will be other cumulative projectsin
construction adjacent to the Caltrain ROW at the same time, the Proposed Project could resultina
cumulatively considerable contribution to cumulative construction noise impacts. Even with
mitigation, these cumulative impacts could be significant and unavoidable

Proposed Project construction vibration impacts would be reduced to a less than significantlevel
with Mitigation Measure NOI-Z2a. Given this mitigation and the fact that vibration levelsdue not
accumulate (like noise levels can), the Proposed Project would not contribute considerably to
cumulative construction vibration impacts.

Operational

Operational Noise

Cumulative Rail Projects

As shown in Table 4-8 above, if Blended Service and other cumulative freight and passenger rail
service increasesall come to fruition as hoped by project proponents, there would be a substantial
increase in the number of daily trains using the Caltrain corridor itself by both 2020 and 2040. For
example in the segmentbetween Santa Clara and San Jose, which is the most heavily used segment
by passenger services other than Caltrain and by freight service today, by 2040 there could be an
increase from approximately 116 passenger trains and nine freight trains today to perhaps as many
as 176 passenger trainsand 19 freight trains daily in 2040. Between Santa Clara and Redwood City,
there could be anincrease from approximately 94 passenger trains and two freight trains today to
perhapsas many as 204 to 23015passenger trains and four freight trains daily in 2040. Between
Redwood City and San Francisco, there could be an increase from approximately 92 passenger trains
and six freight trains today to perhapsas manyas 204 to 230 passenger trainsand 12 freight trains
dailyin 2040. Increased passenger and freight rail service would increase noise levels along the
Caltrain ROW aswell as at any maintenance facilities for Caltrain, HSR, freight, or other tenant rail
services.

Inaddition to an increase in train service, Blended Service operations (for both HST and Caltrain) up
to 110 mph, up from the present maximum of 79 mph would also increase potential cumulative
noise levels.

The HSR San Jose to Merced from San Jose Diridon to south of the Tamien Station would be along the
Caltrain ROW on aerial structures to south of the Tamien Station, then at-grade tosouth of Pullman
Way, then on aerial south to just north of Capitol Expressway. While HSR service south of the

15 The range indicated includes 40 to 53 daily round-trip (80 to 106 one-way) HSR trains from Table 4-8, but the
noise analysis was completed for 53 daily round trip HSR trains as this is consistent with CHSRA 2014 Business
Plan.
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Diridon Station was not included in the cumulative noise modeling (because it would not be on the
same tracks as Caltrain), HSR operationsin this segment where parallel to the Caltrain ROW would
add additional noise in this part of San Jose.

Modeling of Cumulative Rail Noise Levels

The potential cumulative rail noise using the Caltrain corridor due to the increaseslevels of service
shown in Table 4-816 were modeled by WIA for the following cumulative scenarios:

e 2020 Cumulative without project scenario: In this scenario, Caltrain service would include 92
trains between San Jose and San Francisco using diesel locomotives and the cumulative
increases of other rail services would be as shown in Table 4-8.

e 2020 Cumulative with project scenario: In this scenario, Caltrain service would include 114
trains between San Jose and San Francisco of which 75 percent would be EMUs and 25 percent
would be diesel service and the cumulative increases of other rail services would be as shown in
Table 4-8.

e 2040 Cumulative without project scenario: In this scenario, Caltrain service would include 92
trains between San Jose and San Francisco using diesel locomotives and the cumulative
increases of other rail services would be as shown in Table 4-8 without High Speed Rail.

e 2040 Cumulative with Full Caltrain Electrification scenario: In this scenario, Caltrain service
would include 114 trains between San Jose and San Francisco using EMUs and the cumulative
increases of other rail services would be as shown in Table 4-8 without High Speed Rail.

e 2040 Cumulative with Blended Service, 79 mph Scenario: In this scenario, Caltrain service
would include 114 trains between San Jose and San Francisco using EMUs and the cumulative
increases of other rail services would be as shown in Table 4-8 including High Speed Rail
Blended Service operating up to 79 mph.

e 2040 Cumulative with Blended Service, 110 mph Scenario: In this scenario, Caltrain service
would include 114 trains between San Jose and San Francisco using EMUs and the cumulative
increases of other rail services would be as shown in Table 4-8 including High Speed Rail
Blended Service operating up to 110 mph.

This noise modelling was done on a worst-case basisassuming thatall of the service levels identified
in Table 4-8 occur!” and not assuming any improvements in trackage (such as new track, ties, or
trackbed treatments that may lower noise) or any new grade separations (except for those included
in the under construction San Bruno Grade Separation Project). As described above, for the
Cumulative Blended Service scenarios, there will be Core Capacity projects constructed to
accommodate the mixing of Caltrain and HSR service and thusnoise levels for the Blended Service
scenarios will likely be less than those indicated in Table 4-11.

16 As noted above, the 2014 Business Plan: 2014 Service Planning Methodology (CHSRA 2014c) describes 53 daily
round-trip trips (106 trains) to San Francisco whichis the assumption used in the cumulative noise analysis.

Ho as 4.0 d oundtrins (80 A hased onthe adonted 20 Revised B

TN AN

17 As noted above, for HSR it was assumed that servicelevels would be 53 daily round trips per the 2014 CHSRA

Business Plan.
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Table 4-11. Cumulative Rail Noise Impacts, Overview

Impacts per FTA Noise Criteria

No Moderate Severe
Year Scenario Impact Impact Impact
Cumulative2 without Project 34 15 0
2020 Cumulative2 with Project 37 36 1213 0
Cumulativeb without Project 1 39 9
2040 Cumulativeb with Full Caltrain Electrification¢ 54 38 37 68
Cumulativeb with Blended Service (79 mph scenario) 11 17 4 31 44
Cumulativeb with Blended Service (110 mph scenario) 1 44

Source: Appendix C, Noise and Vibration Technical Report

a

Cumulative 2020 scenarios include freight and other passenger rail service levels noted in Table 4-8 but
do not include high speed rail.

Cumulative 2040 scenarios include freight and other passenger rail service levels noted in Table 4-8 and
vary based on whether the Proposed Project, Caltrain Full Electrification, or Blended Service is included.
San Jose to Merced HSR operations are not included in this analysis but could add additional noise at two
locations in San Jose, although the HSR alignment is not parallel to the Caltrain ROW at these study
locations.

Caltrain Full Electrification is not part of the Proposed Project but is considered the likely situation for
2040.

The cumulative noise change was characterized in comparison with existing noise levels along the
Caltrain corridor at 49 study locations (see discussion in Section 3.11, Noise and Vibration). The
change from existing noise levels with each cumulative scenariowas then compared with the FTA
moderate and severe impact thresholds.

With cumulative train service increases, under the worst-case assumptions noted above, there could
be significant cumulative noise impactsin all 2020 and 2040 scenarios evaluated, compared with
existing conditions. As discussed in Appendix C, Noise and Vibration Technical Report, the most
substantial contributor to increases in cumulative noise over existinglevelsis freight service at most
locations. Although the number of additional freight trains is smaller than the cumulative passenger
trainsincluded in the various cumulative scenarios, freight trains are heavier and longer than
passenger trains and thus for similar speeds, they generally resultin greater noise levels.

The summary of results by scenario is presented in Table 4-11 and comparative results by study
location are shown in Table 4-12 (2020) and Table 4-13 (2040).

Figure 4-3 shows the average noise levelsacross the entire Caltrain corridor with different
cumulative scenarios and the contribution of different cumulative rail services.

Figure 4-4 shows the noise levels at the 49 different studylocations comparing existing noise levels,
cumulative conditions without the project and cumulative conditions with Caltrain Full
Electrification in 2040. As shown in Table 4-13,in 2040 Caltrain Full Electrification would reduce

cumulative noise levels at 45 42 locations, whileincreasingnoise levelsatone location, with no

change at four sixlocations compared with Cumulative No Project Conditions.
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1  Table 4-12. 2020 Cumulative Rail Noise Levels, Change over Existing (dBA)

Setting Change from Existing - 2020
Cumulative Cumulative Project
Site No  Location City w/o Projectt  w/ Project2 Contribution
1 Oakdale Ave and Quint Ave San Francisco 0.9 0.7 -0.2
2 Reddy St and Williams Ave San Francisco 0.8 0.5 -0.3
3 Carr St and Paul Ave San Francisco 0.8 0.6 -0.2
4 Tunnel Ave and Lathrop Ave San Francisco 0.6 0.6 0.0
5 Herman St and Tanforan Ave San Bruno 0.8 0.4 -0.4
6 Huntington Ave and San Bruno San Bruno -1.1 -1.3 -0.2
Ave
7 Montgomery Ave and Walnut San Bruno -0.4 -0.6 -0.2
St
8 1st Ave and Pine St San Bruno -1.1 -1.4 -0.3
9 Huntington Ave and Sylvan San Bruno -1.2 -1.5 -0.3
Ave
10 San Antonio Ave and San San Bruno 0.9 0.7 -0.2
Benito Ave
11 Monterey St and Santa Paula Millbrae 0.8 0.8 0.0
Ave
12 Hemlock Ave and Hemlock Dr San Mateo 0.8 0.8 0.0
County
13 California Dr and Dufferin Ave  Burlingame 0.9 0.7 -0.2
14 California Dr and Mills Ave Burlingame 0.7 0.7 0.0
15 California Dr and Palm Dr Burlingame 0.9 0.9 0.0
16 Park Ave and Carolan Ave Burlingame 0.8 0.8 0.0
17 Grand Blvd and San Mateo San Mateo 0.7 0.7 0.0
Blvd
18 Railroad Ave and Monte Diablo San Mateo 0.6 0.6 0.0
19 B St and 9th Ave San Mateo 0.8 0.8 0.0
20 South Blvd and 16th Ave San Mateo 0.6 0.2 -0.4
21 Pacific Blvd and Otay Ave San Mateo 0.8 0.7 -0.1
22 Country Rd and Dale View Ave San Mateo 0.8 0.5 -0.3
23 Country Rd and Marine View Belmont 0.8 0.7 -0.1
24 Country Rd and Springfield San Carlos 0.6 0.6 0.0
Ave
25 D St and Stafford St Redwood City 0.7 0.8 0.1
26 Cedar St and Main St Redwood City 0.6 0.7 0.1
27 198 Buckingham Ave Redwood City 0.9 0.6 -0.3
28 Arrowhead Lane and 5th Ave San Mateo 1.0 0.6 -0.4
County
29 Lloyden Dr and Fair Oaks Lane  Atherton 0.8 0.5 -0.3
30 Felton Dr and Encinal Ave Atherton 0.9 0.6 -0.3
31 Burgess Dr and Alma St Menlo Park 1.0 0.8 -0.2
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Setting Change from Existing - 2020
Cumulative Cumulative Project
Site No  Location City w/o Projectt w/ Projecta Contribution
32 Mitchell Lane and University Palo Alto 0.9 0.7 -0.2
Ave
33 Alma St and Lincoln Ave Palo Alto 0.8 0.5 -0.3
34 Residences near Peers Park Palo Alto 0.8 0.4 -0.4
35 Alma St and El Dorado Ave Palo Alto 1.0 0.6 -0.4
36 4237 Park Blvd Palo Alto 1.1 1.2 0.1
37 Central Exp and Thompson Mountain View 1.1 0.8 -0.3
Ave
38 Evelyn Ave and Bryant St Mountain View 0.9 0.7 -0.2
39 Central Exp and Whisman Ave  Mountain View 0.9 0.9 0.0
40 S. Bernardo Ave and Evelyn Mountain View 0.8 0.3 -0.5
Ave
41 Asilomar Ave and Mary Ave Sunnyvale 1.0 0.8 -0.2
42 332 Angel Ave Sunnyvale 0.8 0.7 -0.1
43 Fair Oaks Ave and Evelyn Ave Sunnyvale 1.0 0.8 -0.2
44 Agate St and Lawrence Exp Santa Clara 0.7 0.7 0.0
45 Agate Dr and Bowers Ave Santa Clara 0.8 0.6 -0.2
46 Alvarado Dr and San Thomas Santa Clara 0.7 0.4 -0.3
Exp
47 2109 Main St Santa Clara 0.7 0.4 -0.3
48 782 Auzerais Ave San Jose -0.4 -0.4 0.0
49 456 Jerome St San Jose -0.4 -1.4 -1.0
Increases 43 43 38
Decreases 6 6 3333
No change 0 0 138

Source: Appendix C, Noise and Vibration Technical Report

a Cumulative 2020 scenarios include freight and other passenger rail service levels noted in Table 4-8 but
do not include high speed rail.
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1  Table 4-13. 2040 Cumulative Rail Noise Levels, Change over Existing (dBA)®

Change from Existing - 2040

2040
2040 Cumulative 2040
Cumulative with Cumulative
2040 with Caltrain Change with Blended with Blended
Cumulative Full Caltrain Full Service (79 Service (110

Site No. Location City No Project Electrification  Electrification — mph) mph)
1 Oakdale Ave and Quint Ave San Francisco 2.7 2.5 -0.2 3.0 3.6
2 Reddy St and Williams Ave San Francisco 2.5 2.2 -0.3 2.9 3.7
3 Carr_St and Paul Ave San Francisco 2.7 2.4 -0.3 2.9 3.6
4 Tunnel Ave and Lathrop Ave San Francisco 2.0 1.7 -0.3 3.0 3.1
5 Herman St and Tanforan Ave San Bruno 2.4 2.0 -0.4 2.6 2.6

Huntington Ave and San Bruno 0.7 0.4 -0.3 0.9 1.5
6 San Bruno

Ave -
7 Montgomery Ave and Walnut St San Bruno 1.4 1.2 -0.2 1.5 2.0

1st Ave and Pine St San Bruno 0.6 0.4 -0.2 0.8 1.5

Huntington Ave and Sylvan Ave San Bruno 0.5 0.2 -0.3 0.8 1.5

San Antonio Ave and San Benito 2.9 2.7 -0.2 3.1 3.5
10 San Bruno

Ave
11 Monterey St and Santa Paula Ave Millbrae 2.6 2.5 -0.1 2.7 2.8
12 Hemlock Ave and Hemlock Dr San Mateo 2.3 2.2 0.1 3.0 3.2

County

13 California Dr and Dufferin Ave Burlingame 2.9 2.7 -0.2 3.1 3.5
14 California Dr and Mills Ave Burlingame 2.4 2.3 -0.1 3.3 3.2
15 California Dr and Palm Dr Burlingame 2.7 2.7 0.0 3.2 3.2
16 Park Ave and Carolan Ave Burlingame 2.6 2.6 0.0 3.2 3.2
17 Grand Blvd and San Mateo Blvd San Mateo 2.0 1.8 -0.2 3.0 3.2
18 Railroad Ave and Monte Diablo San Mateo 1.8 1.5 -0.3 3.0 3.2
19 B St and 9th Ave San Mateo 2.5 2.5 0.0 3.3 3.2
20 South Blvd and 16th Ave San Mateo 2.0 1.4 -0.6 2.7 3.9
21 Pacific Blvd and Otay Ave San Mateo 2.4 2.2 -0.2 3.0 3.4
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Change from Existing - 2040

2040
2040 Cumulative 2040
Cumulative with Cumulative
2040 with Caltrain Change with Blended with Blended
Cumulative Full Caltrain Full Service (79 Service (110

Site No. Location City No Project Electrification  Electrification  mph) mph)

22 Country Rd and Dale View Ave San Mateo 2.6 2.3 -0.3 3.0 3.7
23 Country Rd and Marine View Belmont 2.6 2.4 -0.2 3.1 3.3
24 Country Rd and Springfield Ave San _Carlos 2.0 1.7 -0.3 3.0 3.2
25 D St and Stafford St Redwood City 2.0 1.9 -0.1 3.1 3.0
26 Cedar St and Main St Redwood City 1.9 1.8 -0.1 3.1 3.1
27 198 Buckingham Ave Redwood City 2.1 1.7 -0.4 2.6 3.7
28 Arrowhead Lane and 5th Ave ﬁ;ﬁeo 2.2 17 0.5 2.6 3.7
29 Lloyden Dr and Fair Oaks Lane Atherton 1.4 0.9 -0.5 2.6 3.5
30 Felton Dr and Encinal Ave Atherton 1.6 1.1 -0.5 2.6 3.4
31 Burgess Dr and Alma St Menlo Park 2.9 2.7 -0.2 3.1 35
32 Mitchell Lane and University Ave Palo Alto 19 1.5 -0.4 2.7 3.5
33 Alma St and Lincoln Ave Palo Alto 2.3 19 -0.4 2.8 3.7
34 Residences near Peers Park Palo Alto 1.7 0.9 -0.8 2.4 39
35 Alma St and El Dorado Ave Palo Alto 2.6 2.3 -0.3 2.8 2.8
36 4237 Park Blvd Palo Alto 2.2 2.2 0.0 3.1 3.0
37 Central Exp and Thompson Ave W 2.7 2.5 0.2 29 2.8
38 Evelyn Ave and Bryant St w 2.1 A:. s 2 A
39 Central Exp and Whisman Ave W 3.3 3.2 0.1 3.3 35
40 S. Bernardo Ave and Evelyn Ave w 1.7 1.0 0.7 2.4 3.8
41 Asilomar Ave and Mary Ave Sunnyvale 2.0 1.7 -0.3 2.8 3.4
42 332 Angel Ave Sunnyvale 2.1 19 -0.2 3.0 3.3
43 Fair Oaks Ave and Evelyn Ave Sunnyvale 2.7 2.5 -0.2 3.0 3.6
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Change from Existing - 2040

2040
2040 Cumulative 2040
Cumulative with Cumulative
2040 with Caltrain Change with Blended with Blended
Cumulative Full Caltrain Full Service (79 Service (110
Site No. Location City No Project Electrification  Electrification  mph) mph)
44 Agate St and Lawrence Exp Santa Clara 2.2 2.0 -0.2 3.2 3.9
45 Agate Dr and Bowers Ave Santa Clara 2.7 2.4 -0.3 3.0 3.6
46 Alvarado Dr and San Thomas Exp Santa Clara 2.4 2.0 -0.4 2.8 3.8
47 2109 Main St Santa Clara 2.4 2.0 -0.4 2.8 3.8
48 782 Auzerais Ave San Jose 1.3 1.2 -0.1 1.2 1.2
49 456 Jerome St San Jose 1.2 0.6 -0.6 0.6 0.6
Increases 49 49 01 49 49
Decreases 0 0 4542 0 0
No 0 0 46 0 0
Change

Source: Appendix C, Noise and Vibration Technical Report

a Cumulative 2040 scenarios include freight and other passenger rail service levels noted in Table 4-8 and vary based on whether the Proposed
Project, Caltrain Full Electrification, or Blended Service is included. San Jose to Merced HSR operations are not included inthis analysis but could
add additional noise at study locations 48 and 49, although the HSR alignment is not parallel to the Caltrain ROW at these study locations.

b Caltrain Full Electrification is not part of the Proposed Project but is considered the likely situation for 2040.
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Note: This figure replaces Figure 4-3 from the Draft EIR.

Figure 4-3

Average Noise Levels along Caltrain Corridor by Cumulative Scenario (dBA)
Peninsula Corridor Electrification Project
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Figure 4-5 shows the noise levels at the 49 studylocations comparing existing noise levels with
different cumulative scenarios. As shown, in 2040, for the Cumulative with Blended Service
scenarios (both 79 mph and 110 mph), the largest share of increases (approximately 68 te7Z5
percent) over the FTA severe criteriaare due to freight/other rail increases with the remainder
(approximately 25to 32 percent) due to Blended Service.

Noise modeling results are presented in greater detail in Appendix C, Noise and Vibration Technical
Report.

All Other Projects

During operation, the non-rail cumulative projects could also increase noise levels and affect
sensitive receptors in the vicinity of the Caltrain ROW. Operation of the land use developmentsand
other regional transportation projects would increase noise levels by introducing more people,
activities and traffic into the project vicinity. In addition, land development projects along the
Caltrain ROW would also introduce more sensitive receptors that would be subjectto the
cumulative noise levels from increased passenger and rail service described above.

Proposed Project Cumulative Contribution

As described in Section 3.11, Noise and Vibration, the Proposed Project would resultin both
beneficial and adverse noise effects compared with existing conditions. The Proposed Project would
replace diesel locomotives with EMUs, which are quieter. However, the Proposed Project would also
increase service, which would increase train horn noise. In 2020, the Proposed Project would lower
existing noise levels at 37 38locations, increase noise levels at 4 8 locations and have no change at8
study locations. All project level noise increases would be less than the FTA impact thresholds.

Also as described in Section 3.11, Noise and Vibration, the Proposed Project would resultin
significant noise impacts due to noise from TPFs at one location. Mitigation Measure NOI-1b is
proposed to require enclosures and site design to control noise at the one TPF location where
needed to avoid significant impacts to nearby sensitive receptors. Relative to TPF noise alone, this
mitigation would reduce any potential TPF noise contributions to potential cumulative impacts.

Where the Proposed Project would resultin lower noise levels or the same noise levels compared
with No Project conditions, it would not contribute to cumulative rail noise impacts. As shown in
Table 4-12,in 2020, the Proposed Project would contribute to increased noise levels at four six
different study locations compared with 2020 Cumulative No Project conditions although, as shown
in Figure 4-3, the Proposed Project would lower noise levels on average. As shown in Table 4-12,

only three of the four locations would have cumulatively significant noise increasesin 2020, butall

four locations would have cumulatively significant noise increases in 2040 as shown in Table 4-13.
As shown in Table 4-13, under 2040 conditions, the combined effect of the Proposed Project and

Caltrain Full Electrification would resultin increased noise levels at enly-one no study locations
compared with 2040 No Project conditions. As shown in Figure 4-3, on average, the Proposed
Project and Caltrain Full Electrification would lower noise levels along the Caltrain corridor.
However, Caltrain Full Electrification is not part of the Proposed Project and thus under 2040
conditions, the Proposed Project is assumed to contribute to increased noise levels at the same four
six study locations identified for 2020 cumulative conditions.

Thus, at the four six locations identified in Table 4-12 where the Proposed Project would resultin
noise increases, the Proposed Project would make a considerable contribution to the significant
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cumulative noise impacts shown in Table 4-11 and described further in Appendix C, Noise and
Vibration Technical Report.

There are several milestones for cumulative noise.

The first is 2020 when the PCEP service would begin.In 2020, there are three locations with
significant operational noise impacts: San Mateo near the 9th Avenue grade crossing (Receptor
#19); Redwood City nearthe Whipple Ave. grade crossing (Receptor #25); and Palo Alto near
the W. Charleston Road grade crossing (Receptor #36). Caltrain’s contribution to cumulative
noise increase is only 0.1 dBA at each of theselocations which represents 8 to 13 percent of the
noise increase. The freightincreases are the most substantial in terms of noise generation. There
is a possibility that if the freightincreases assumed in the EIR do not come to fruition that the
significantimpacts at one or all three of theselocations would not occur and the timing for the
Coast Daylightis not certain. The PCEP noise increases at this location alone would not resultin

significant noise impacts.

The second is 2026 or after when HSR blended service commences. The noise analysisused a
2040 milestone, but cumulative noise would change with the combination of the PCEP, freight
increases, other railroads, and high speed rail over the post-2020 period as rail service increases
actually occur. As shown in Figure 4-5, the noise contributions of freight rail and other
passengerrails are actually the largest source of increased noise but there would also be
contributions from HSR blended service, The PCEP contribution after 2026 will depend on
whether Caltrain isusing all EMUs for the San Jose to San Francisco service; if so, then Caltrain
will not contribute to cumulative increases. If Caltrain is still operating a similar amount of
diesellocomotives as in 2020, then it would contribute approximately 0.1 dBA to the increases
at these four locations: Burlingame near the Broadway grade crossing (Receptor #14): San
Mateo near the 9th Avenue grade crossing (Receptor #19); Redwood City near the Whipple Ave.
grade crossing (Receptor #25); and Palo Alto nearthe W. Charleston Road grade crossing
(Receptor #36). These increases would represent only about 3 percent of cumulative noise
increasesin 2040.

There are a number of different methods to reduce the noise impacts of cumulative trains:

Wayside horns: Train horn noise can be reduced through use of a wayside horn, which is an
automatically triggered horn located at the at-grade crossingitself that sounds upon approach of
a train. Because the horns are located atthe crossing itself, the area of effect is smaller than the
area of effect due to train horns, but sensitive receptors near the at-grade crossing will still be
affected by horn noise. Wayside horns are included as one option in Mitigation Measure NOI-
CUMUL-1 described below but only as part of a quiet zone. Withoutthe quiet zone designation,
train operators could still use the train horn thus defeating the purpose of a wayside horn.

Building sound insulation: Another method of reducing the impact of train horn noise is building
sound insulation. Sound insulation of residences and institutional buildingsimprove the
outdoor-to-indoor noise reduction. Although this approach has no effect on noise in exterior
areas, it is a feasible method for sites where noise barriers are not feasible or desirable, for
buildings where indoor sensitivity is of most concern, or where the horn noise dominates the
noise environment. Improvementsin building sound insulation can often be achieved by adding
an extralayer of glazing to the windows and by sealing any holes in exterior surfaces thatact as
sound leaks. Building sound insulation is included as one option in Mitigation Measure NOI-
CUMUL-1 described below.
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Quiet zone: The FRA has established a process by which a local jurisdiction can designate a
specific area containing at-grade crossings as a “quiet zone”, provided that certain supplemental
safety measures (SSM) are used in place of the locomotive horn to provide an equivalentlevel of
safety atthe at-grade crossing (FTA 2006).

o The SSMs commonly used for quiet zones include 4-quadrant gates, gates with medians or
channelization devices, one-way street with gates, and street closure. By adopting an
approved SSM at each of theimpacted at-grade crossings, a quiet zone at least 0.5 mile long
can be established.

o Only with local implementation of the quiet zone can Caltrain, freight operators and other
tenantrailroad operations be relieved of the requirement to sound their horns when
crossing at-grade crossings. However, following implementation of a quiet zone, if any
unsafe conditions were presentat the time of train passage (such asa vehicle going around
the gates or pedestriansin the crossing), train operators would still have the discretion to
sound train horns. Although the quiet zone regulations are silent on the issue of liability,
local jurisdictions may perceived that the implementation of a quiet zone includes
acceptance of potential liability in the event of related accidents. Itis possible that
jurisdictions may not wish to risk the potential liability associated with implementing a
quiet zone and decline to do so. In such a case, Caltrain, and freight and other rail operators
would continue to use train horns as a safety device in compliance with FRA requirements.

o Although funding for quiet zone improvements is not included in the current Proposed
Project budget, funding for quiet zone improvementsatall remaining 42 at-grade crossings
between San Jose and San Francisco is considered feasible. Assuming that quiet zone
improvements may range in cost up to $1 million to $2 million per crossing, the cost of
implementing quiet zone improvements could range from $42 million to $84 million.

o Where quietzones areimplemented and accepted bylocal jurisdictions, cumulative noise
levels may be reduced to a less than significantlevel at some butnot necessarily all
cumulatively affected locations.

o Quietzones are included as one option in Mitigation Measure NOI-CUMUL-1 described
below.

Soundwalls: Soundwalls are not considered a feasible mitigation to address horn noise because
train horns are elevated and thus soundwalls would have to be as high or higher than the
locomotives themselvestobe effective at shielding train horn noise. Along the Caltrain corridor,
such high walls would not likely be acceptable to local communities. Soundwalls cannot be
placed at the at-grade crossing which also reduces their effectiveness for horn noise reduction.
While lower soundwalls would help to reduce engine and wheel noise for adjacentreceptors,
lower soundwalls are not considered cost-effective given that they would only be partially
effective at addressing train noise and would not address train horn noise which is the dominant
concern.

Grade Separation: While grade separations are a technically feasible way to avoid the need for
train horn use, itis a highly expensive mitigation strategy. Caltrain has supported prior grade
separation efforts, such as the San Bruno Grade Separation project, led by Caltrain, which will be
completed in 2014. As shown in the analysisin this EIR, the San Bruno Grade Separation would
reduce noise levels by approximately 2 dB compared with existing conditions. Caltrain supports
future efforts at grade separation where acceptable to local communities and where local, state,
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and federal funding can be obtained to fund these improvements. Grade separations can cost
approximately $50 million to $100 million per crossing (grade separations can cost much more
sometimes), grade separatingall existing 42 at-grade crossings would cost $2.1 to $4.2 billion.
The budget for the Proposed Projectis $1.225 billion by comparison. Thus, Caltrain cannot
commit to a comprehensive program of grade separations at this time. However, as described in
Mitigation Measure NOI-CUMUL-1, Caltrain will work with local jurisdictions, transportation
funding agencies, and state and federal agencies to support grade separations over time as
funding becomes available.

While the recommended mitigation below, where feasible to implement, would help to reduce noise,
it will take time to implementitand it may not be feasible to reduce all cumulative noise impacts to
a less than significantlevel. Therefore, the Proposed Project, without full Caltrain EMU operations
between San Jose and San Francisco, would make a considerable contribution to cumulative noise
impacts, with mitigation.

As to secondary environmental impacts of Mitigation Measure NOI-CUMUL-1, the environmental
effects of the different mitigation options would vary. Wayside horns and building sound insulation
would have limited to no secondary environmental impacts. Quiet zone improvements would
require additional construction, but the likely environmental impacts of such construction are
limited given the limited footprint of four-quadrant gates, active warning systems, medians and
street work. In general, construction impacts for quiet zone improvements would be similar to the
impacts disclosed for Proposed Project construction, would occur in previously developed and
disturbed areas, and would be temporary in nature. The applicable Proposed Project mitigation
described for construction impactsin this EIR, where relevant, would also be applied to quiet zone
improvements.

As to grade separations, the design and feasibility of a select number of future grade separations are
unknown and unstudied at this time, and thus the specific environmental impacts cannot be
identified. While they are statutorily exempt from CEQA review, grade separations may nevertheless
have substantial environmental impacts depending on their design and location, and their
construction can be highly disruptive. Therefore, as a conservative assumption, their secondary
environmental impacts are assumed to be significantand unavoidable.

Caltrain will work with other parties when implementing this measure toapply the relevant
construction mitigation measuresidentified in this EIR to these the implementation of future noise
mitigation improvements. Based on the analysis to date, the Proposed Project and Caltrain Full
Electrification are the minor sources of cumulative increases in noise compared with existing
conditions; therefore, pursuantto CEQA, Caltrain is only responsible for that portion of the
cumulative increases caused by the Proposed Project (or in the future with full electrification). Other
sources of cumulative increases including HSR, other passenger rail and freight services as well as
non-rail sources near the Caltrain corridor would also bear responsibility for cumulative noise
increases.

Mitigation Measure NOI-CUMUL-1 would address Caltrain’s contribution to this cumulative impact.
However, given the long-term nature of these improvements, the lack of currentfunding, the shared
responsibility for cumulative impacts, and the lack of a collective agreement for a comprehensive
noise mitigation program, it may not be possible to implement noise mitigation measures prior to
cumulatively significant noise increases. In addition, the secondary environmental effects of some
improvements, particularly for any grade separations constructed in the future, may be significant
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and unavoidable. Thus, the Proposed Project is considered to contribute considerably to a
cumulatively significant noise impact, even with mitigation.

Mitigation Measure NOI-CUMUL-1: Implement a phased program to reduce cumulative
train noise along the Caltrain corridor as necessary to address future cumulative noise
increases over FTA thresholds

The JPB, in cooperation with other rail operators, local jurisdictions, transportation funding
agencies, and state and federal agencies, will support incremental noise reduction measures at
thelocations of cumulative noise impacts over time as funding becomes available for the
locations where the PCEP would contribute to cumulative noise impacts. Where the PCEP does
not contribute to cumulative noise impacts or where it would lower existing noise levels, then
the PCEP is not responsible to participate in mitigation, even if the cumulative noise impacts due
to other rail service increase is significant. Caltrain will work with local, state, and federal
partners to establish priorities for noise reduction measure to be implemented as funding
becomes available. Caltrain will also work with other rail operators to seek funding
participation from multiple parties on a fair-share basis in proportion to their cumulative noise
contributions.

The costs for implementing the phased program shall be borne by all rail operatorsin
proportion to their contributions to cumulative train noise increased over existing conditions.
Given that there are multiple contributors to cumulative rail noise, the JPB is only responsible to
fund its fair share for necessary noise mitigation with other rail services responsible to fund
their fair share as well. Fair share shall be determined by the noise contribution of each rail
service increase over existing conditions (2013) to cumulative noise levelsas determined using
acceptable FTA noise modeling protocols.

As noted above, the Proposed Project would resultin increased increasesnoise at four six of the
49 study locations in the 2020 cumulative scenario (but only threelocations would have
cumulatively significant noise increasesin 2020), butif Caltrain implements full electrification
(e.g. 100 percent EMU service from San Jose to San Francisco), then the combined effect of the
Proposed Project and full electrification would enly not resultin noise increases at any ene of
the 49 studylocations and no fair-share contribution would be necessary from Caltrain.

This program is expected to be implemented over a period of decades. Improvements will be
phased as needed to address changes in cumulative rail service over time and cumulative rail
noise.

e The first cumulative milestoneis 2020. The PCEP would contribute to significant cumulative
impacts at threelocations with PCEP contributions ranging from 8 to 13 percent: San Mateo
near the 9th Avenue grade crossing (Receptor #19); Redwood City near the Whipple Avenue
grade crossing (Receptor #25); and Palo Alto near the W. Charleston Road grade crossing
(Receptor #36). At theselocations, the cumulative noise increases identified in the EIR are
the combination of the PCEP, assumed freightincreases, and potential Coast Daylight
service. Caltrain will monitor freightlevels as well Coast Daylight planningin the time
leadingup to 2020. Caltrain will work with UPRR and Amtrak, as necessary, to coordinate
fair-share contributions to cumulative mitigation and plan for implementation of feasible
improvementsby 2020 or by such period that cumulative noise at the threelocations above
is expected to exceed the FTA moderate threshold criteria. Since the PCEP increases are only
a small portion of the cumulativeimpactin 2020, the fair-share contributions of other
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partieswill need to be secured to implement potential mitigation. Ifthe other parties are not
willing to contribute their fair-share, then mitigation may not be feasible.

e The second cumulative milestoneis 2026 or after when HSR blended service first
commences along the Caltrain corridor. If Caltrain replaces all remnant diesel equipment by
thattime, then the PCEP would make no contribution to cumulative noise increases and
would have no further mitigation responsibilities (operatingup to 79 mph). If Caltrain is still
operating a similar amount of diesellocomotives in 2026 or after as in 2020, then it would
contribute approximately 3 percent to the increases at these four locations: Burlingame
near the Broadway grade crossing (Receptor #14): San Mateo near the 9th Avenue grade
crossing (Receptor #19); Redwood City near the Whipple Ave. grade crossing (Receptor
#25); and Palo Alto nearthe W. Charleston Road grade crossing (Receptor #36). These four
locations would all be affected by the PCEP, HSR, freight, and the Coast Daylight and the Palo
Alto location could also be affected by Dunbarton Rail Corridor service. The subsequent
project-level analysis of blended HSR service may refine the noise increases due to HSR and
blended service when projectlevel design details are taken into account. Caltrain’s fair share
responsibility for blended service with Caltrain EMUs operatingup to 110 mph may exceed
the PCEP’s noise contribution since the PCEP is limited to 79 mph. Projected freight and
other passengerrail increases may or may not occur. Caltrain will monitor freightlevels
changes and will work with CHSRA, UPRR, and Amtrak (and DRC sponsors if DRC is
advanced) as necessary, to coordinate fair-share contributions to cumulative mitigation and
plan for implementation of feasible improvementsby 2026 or by such period that
cumulative noise at the four locations above will exceed the FTA moderate threshold
criteria. Since the PCEP increases are only a small portion of the cumulative impact, the fair-
share contributions of other parties will need to be secured to implement potential
mitigation. If the other parties are not willing or able to contribute their fair-share, then
mitigation may not be feasible, although it is assumed that CHSRA will be able to secure

sufficient funding to support mitigation to address HSR noise fair-share impacts.
Wayside horns-and Residential building sound insulation.

The, JPB, in cooperation with the other parties noted above, shall evaluate the potential to
reduce cumulative noise impacts through the installation of wayside horns-and building sound
insulation improvements atresidences projected to have a sound increase greater than the FTA
moderate impact criteria. Building sound insulation methods may include extra wall insulation,
window glazing and sealing of exterior surfaces.

If this option is selected, atechnical study shall be completed to evaluate the effectiveness of
reducing cumulative impacts to less than the FTA moderate impact threshold through these
methods. If the study shows that it is feasible to reduce the impact to less than the threshold ata
cumulatively affected sensitive noise receptor, then no additional mitigation at thatlocation will
be required. Building sound insulation measures shall only be installed to the extent necessary
to meetthe impact threshold at the receptorlocation and shall only be installed if building
owners are willing to accept such measures.

Quiet Zones

The lead agency for a quiet zone designation is thelocal jurisdiction (typically the City or
County) thatis responsible for traffic control and law enforcement on the roads at the at-grade
crossings.
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The JPB, in cooperation with the other parties noted above, and the affected local jurisdictions
shall implement a phased program considering the potential establishment of quiet zones along
the Caltrain corridor at all locations where cumulative train noise is predicted to exceed FTA
moderate impact thresholds. The JPB and other cooperating railroad operators will work closely
withlocal jurisdictions to prepare the engineering studies and coordination agreements to
design, construct, and enforce potential quiet zones.

Options for establishing quiet zones could include implementation of the following FRA pre-
approved supplemental safety measures (SSM):

e Four-quadrantgate system. This measure involves the installation of atleast one gate for
each direction of traffic to fully block vehicles from entering the crossing.

® Gateswith medians or channelization devices. This measure keeps traffic in the proper
travel lanes asit approaches the crossing, thus denying the driver the option of
circumventing the gates by travelling in the opposite lane.

e One-way street with gates. This measure consists of one-way streets with gatesinstalled so
thatall approachingtravel lanes are completely blocked. This option may not be feasible or
acceptable to local jurisdictions at all locations.

e Road closure. This measure consists of closing the road to through travel at the at-grade
crossing. This option may not be feasible or acceptable to local jurisdictions at all locations.

Inaddition to these pre-approved SSMs, the FRA also identifies arange of other measures that
may be used to establish a quietzone. These could be modified SSMs or non-engineering
measures which mightinvolve law enforcement or public awareness programs. Such alternative
safety measures must be approved by the FRA based on the prerequisite that they provide an
equivalentlevel of safety as the sounding of horns.

Wayside horns can also be utilized as part of a quiet zone. While not avoiding the sounding of a
horn, wayside horns affect a smaller area than train-mounted horn. Wayside horns can be used
when the other measures above are not adequate toavoid the use of a horn.

The lead agency for a quiet zone designation is thelocal publicauthority which is the only
authority that can implementa quiet zone. Caltrain or the other rail operators cannot on their
own designate the quiet zone. However, only with the implementation ofthe quiet zone can
Caltrain, other tenant railroads and freight operators be relieved of the requirement to sound
their horns when crossing at-grade crossings. One key aspect of local jurisdiction acceptance of
a quiet zone is acceptance of potential liability in the event of accidents related to not sounding a
horn at an at-grade crossing after the installation of any required SSMs. Thus, if a local city does
not accept the quiet zone, then evenif the required SSMs are present, Caltrain, freight and other
rail operators would continue to use train horns as a safety device in compliance with FRA
requirements.

Grade Separations

Caltrain, in cooperation with other rail operators, local jurisdictions, transportation funding
agencies, and state and federal agencies, will support incremental grade separations atlocations
of cumulative noise impacts over time as funding becomes available. Caltrain will work with
local, state, and federal partners to establish priorities for grade separations to be implemented
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as funding becomes available. Caltrain will also work with other rail providers to seek funding
participation from multiple parties on a fair-share basis in proportion to noise contributions.

Costs

The specific costs are not known for this mitigation. Asnoted in the EIR, grade separations can
cost $50 million to $100 million or more perlocation (42 locations could cost $2.1 to 4.2 billion)
and quietzone treatments can cost $1 million to $2 million per location (42 locations could cost

$42 to $84 million). Buildinginsulation costs have not been estimated.

Operational Vibration

The thresholds used for this analysis are the FTA annoyance thresholds for residential receptors (72
VdB) and institutional buildings (75 VdB) and the structural damage threshold (100 VdB). As
described by the FTA (2006), it is very rare for transportation-generated ground vibration to
approach building damage levels. Thus, the primary focus of this cumulative analysisis on the
annoyance thresholds.

Unlike noise, which is measured on a 24-hour day-night basis in which noise levels can increase
cumulatively, vibration levels do not accumulate. Thus cumulative impacts would not resultin
higher vibration levels when combining multiple trains along the corridor. However, cumulative
impacts can occur when multiple trains, each over the FTA vibration annoyance thresholds, pass a
single sensitive receptor, resultingin an increase the number of annoyance events.

As presented in Table 3.11-4 in Section 3.11, Noise and Vibration, existing vibration levels for
Caltrain’s diesel service at 50 feet from the outermost track vary from 72 to 80 VdB, depending on
local site conditions and speed. This range would be representative of continued diesel operations
for Caltrain aswell as predicted increasesin cumulative diesel passenger rail operations for other
tenantrailroads (ACE, Capitol Corridor, etc.). As presented in Table 3.11-5 in Section 3.11, Noise and
Vibration, existing vibration levels for freightat 100 feet from the outermost track vary from 73 to
81 VdB, which is considered representative for future freight service increases.

These existinglevels exceed FTA annoyance thresholds of 72 VdB for immediately adjacent
residences and of 75 VdB for immediately adjacent institutional buildings, but none approach
structural damage thresholds.

Blended Service Scenario (79 mph scenario)

As described in the Final EIS/EIR for the HSR Merced-Fresno segment, HSR projects typically
generate significantly fewer vibration impacts as compared with noise impacts (CHSRA 2012d).
Using FRA reference level of 83 VdB for 150 mph high-speed rail trainsat 50 feet from track
centerlines (FRA 2012)and adjustingto a 79 mph speed, potential vibration levels are generically
estimated as 77 VdB which would be within the range of existing train vibration levels along the
corridor today. This estimate has not been adjusted for site trackage or soil conditions or any
potential track improvements that may come with Blended Service and thus may overestimate
actual vibration levels for HST trains. For example, for the HSR Merced - Fresno segment, vibration
levels for speedsup to 150 mph at 50 feet from the HSR track centerline were estimated as
approximately 72 VdB for (CHSRA 2012d). Based on the HSR Merced-Fresno vibration distance
curves and adjusting downward for 79 mph speeds, vibration levels could be 66 VdB instead if
similar vibration conditions (soil, trackage, etc.) were presentalong the Caltrain corridor as that
presumed for HSR for the Merced Fresno segment.

Peninsula Corridor Electrification Project EIR

December 2014

4-102
ICF 00606.12



O© 0N O U1 W IN -

—_
(@)

[N
W N R

O T W Y
0N O Ul

NNNDNDN =
B W N = OO

W W WWWWWNDNNDNDN
AU WDN P O WVWONO Ul

w W
[eolEN]

Peninsula CorridorJoint Powers Board Other CEQA-Required Analysis

The additional cumulative diesel traffic (ACE, DRC, Capitol Corridor, Amtrakand freight) would not
increase vibration levels along the Caltrain ROW compared with existing conditions (which already
includes diesel freight and passenger rail operations). Over time, these services are likely to replace
their older equipmentasitreaches the end of its design life and it is possible, but unknown, that
new equipment may be somewhat quieter than existing equipment.

As noted in Section 3.11, Noise and Vibration, using FTA vibration reference levels (FTA 2006) for
rapid transit trains (which FTA guidance recommends for electric commuter trains), vibration levels
with Caltrain EMUs could be 73 Vdb at 50 feet from the outermost track at 50 mph. Adjustingto 79
mph level, the vibration levels for the new Caltrain EMUs could be 77 VdB at 79 mph. This level is
withintherange of existing vibration levels along the Caltrain corridor noted above.

Based on the information presented above, cumulative train service (including HSR, the Proposed
Project, Caltrain Full Electrification, ACE, Capitol Corridor, DRC, Amtrakand freight) would not
change the overall range of vibration levels along the Caltrain corridor.

According to the FTA Noise and Vibration Manual (FTA 2006), in heavily used corridors, if the
existingtrain vibration exceeds the FTA annoyance impact criteria (as noted above), the project will
cause additional impact if the project significantly increases the number of vibration events defined
as approximately doubling the number of events. Thus, the analysis then examined whether the
increase in the number of cumulative vibration events is or is not significant.

As noted in Table 4-8, if all the cumulative train service increases proposed would come to full
fruition, in 2040, the number of trains (including Blended Service) between Santa Claraand San
Francisco would more than double. Given the more than doubling of trainsalong the Santa Clara to
San Franciscosegment of the Caltrain corridor, a potentially cumulative significant increase in the
number of vibration annoyance events for residential and institutional building receptorsis
identified.

The number of trains between San Jose and Santa Clara using the Caltrain ROW itselfwould increase
by over 50 percentand between Tamien and Diridon by justunder 50 percent under cumulative
2040 conditions, but these sections would not include HST operations since the HST would operate
on a dedicated separate track south of Santa Clara. Between Santa Clara and San Jose Diridon, HSR
would be on an aerial or in a tunnel. South of Diridon, HSR would be on an aerial structure to south
of Tamien Station, then on a mix of aerial and at-grade to Capitol Expressway. Where on aerial
structures, based on analysisin the HSR Merced-Fresno EIR/EIS (SCHRA 2012d), vibration levels
are much less thatan at-grade section. Vibration from tunnels depends on soil conditions and tunnel
design and thus cannot be assessed at this time, but will be assessed by CHSRA for the Blended
Service environmental evaluation ifa tunnel is used from San Jose to Santa Clara. For the at-grade
HSR segment south of the Tamien Station to Pullman Way where the HSR alignmentis along the
Caltrain ROW, HSR vibration could also contribute additional vibration.

Although HSR would operate on a separate dedicated track south of Santa Clara, if one includes 80
trains (one-way) per day and given the parallel alignment to the Caltrain ROW in some locations,
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thereis a possible doubling of vibration events, and potential cumulative vibration impacts are also
identified south of Santa Clara.18

Blended Service Scenario (110 mph scenario)

In addition to train service level increases, HSR and Caltrain EMUs could operate at speedsup to 110
mph with Blended Service.

Using FRA reference level of 83 VdB for 150 mph high-speed rail trains at 50 feet from track
centerlines (FRA 2012)and adjusting for 110 mph speeds, potential vibration levels for HSR trains
are generically estimated as 80 VdB. As noted above, this genericvibration level estimate has not
been adjusted for site trackage or soil conditions or any potential track improvements that may
come with Blended Service and thus may overestimate actual vibration levels for HST trains. For
example, for the HSR Merced - Fresno segment, vibration levels for speeds up to 150 mph at 50 feet
from the HSR track centerline were estimated as approximately 72 VdB for (CHSRA 2012d). Based
on the HSR Merced-Fresnovibration distance curves and adjusting downward for 110 mph speeds,
vibration levels could be 69 VdB instead if similar vibration conditions (soil, trackage, etc.) were
presentalong the Caltrain corridor as that presumed for HSR in this segment.

Both the Merced to Fresno and Fresno to Bakersfield HST project-level environmental documents
identified significant vibration effects (related to exceedance of the annoyance thresholds, not
structural damage) to a limited number of adjacent residences (close to the HST corridor) and
included mitigation design measures that would be employed (options identified included increased
maintenance, special trackwork, vehicle suspension design, track support systems, building
modifications, trenches and buffer zones) (CHSRA 2012d,2012e). However, since these segments
are projected to operate at speedsin excess of 200 mph and Blended Service studied in this EIR is
studied only up to 110 mph, the conclusions for much higher speedsin these prior studies are not
considered representative for conditions for Blended Service for the Caltrain corridor.

Based on the FTA Reference levels for rapid transit trainsat 50 mph (FRA 2006) and adjusting for
110 mph speeds, HSR EMUs could have vibration levels of 80 VdB at 50 feet from the outer track
centerline which would be the same as the generic estimate for HSR trains described above and
would be similarly at the top of the range of existing vibration levels along the corridor. This
estimate also has not been adjusted for track improvements that will be necessary to operate at
speedsup to 110 mph and thus may overestimate the actual value.

Thus, at this time, it appears likely that Blended Service would not increase overall vibration levels
compared with the range of vibration levels along the Caltrain corridor today and it is distinctly
possible thatvibration levels for Blended Service would be lower than the genericestimates
presented above when specific trackage improvementsrequired to allow 110 mph speeds are made
and when site-specific considerations are taken into account.

However, as noted above for the Blended Service 79 mph scenario, cumulative train events would
more than double between Santa Claraand San Francisco. Cumulative train events would also more
than double south of Santa Clara if including HST service on separate dedicated trackage where

18 Whether cumulative impacts would actually occur would depend on the specific design of tracks from south of
Tamien Station to Santa Clara and the specific vibration characteristics of HSR trains and trackage. The
identification of a potential cumulative vibration impactis preliminary and based on worst-case assumptions. As
noted above, vibrationlevels for HST may be much lower than generic FTA reference level derived estimates and
aerial structure vibration should be much less than at-grade segments.
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along the Caltrain ROW. Thus, there is a potentially significant increase in annoyance due to
cumulative vibration events for residents and institutional buildings immediately adjacent tothe
Caltrain ROW for the 2040 Blended Service 110 mph scenario.

Other Non-Rail Projects

Operation of the land developments would not likely have substantial effects on vibration levels due
to traffic generation involving light duty and passenger vehicles. Increased vibration along roadways
may occur in in locations in very close proximity to heavy-trucktraffic but would not otherwise be
expected to be a significant impact. In addition, land development projects along the Caltrain ROW
would also introduce more sensitive receptors that would be subject to the cumulative vibration
levels resulting from increased passenger and rail service described above.

Proposed Project Cumulative Contribution

As discussed in Section 3.11, Noise and Vibration, the Proposed Project would not change existing
vibration levels along the Caltrain Corridor due to replacement of diesel trains with EMUs which, if
anything, would likely have less vibration than existing diesel-locomotive trainsets they replace. As
described in Section 3.11, Noise and Vibration, using FTA vibration reference levels (FTA 2006) for
rapid transit trains (which FTA guidance recommends for electric commuter trains), vibration levels
with EMUs could be 73 Vdb at 50 feet from the outermost track at 50 mph. Adjustingto 79 mph, the
vibration levels for the new EMUs could be 77 VdB at 50 feet which is in the middle of the range of
existing vibration levels along the Caltrain corridor noted above.

As noted in Section 3.11, Noise and Vibration, the TPFs would not generate significant vibrations and
thus would not contribute to any cumulative vibration impacts.

Although the Proposed Project would have vibration levels within the range of existinglevels, the
Proposed Project would add 22 trains per day to the Santa Clarato San Francisco segment, which in
combination with cumulative rail increases (described above) would resultin a more than doubling
of the train vibration events along this segment, which is considered a significantincrease per the
FTA criteria. South of Santa Clara, cumulative train vibration event increases may also be significant
ifincluding HST operations on separate dedicated track. Thus, the Proposed Project would have a
considerable contribution to a significant cumulative increase in train vibration effects for the 2040
Blended Service 79 mph scenario.

For the 2040 Blended Service 110 mph scenario, Caltrain EMUs with full electrification would have
vibration levels within the range of existing vibration levels along the Caltrain corridor and thus
would not increase vibration levels. However, similar to the conclusion for the 2040 Blended Service
110 mph scenario, the Proposed Project and Caltrain Full Electrification would contribute to a
significantincrease number of train vibration events along the corridor.

Potential vibration reduction measuresidentified in prior environmental evaluations for the high-
speed rail system are noted in Table 4-14.
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Table 4-14. Potential Vibration Mitigation Procedures and Descriptions from the CHSRA Merced to

Fresno EIS/EIR

Location of
Mitigation Procedure Mitigation

Description

Location and Design of Source
Special Trackwork

Vehicle Suspension Source

Special Track Source
Support Systems

Building Receiver

Modifications

Careful review of crossover and turnout locations during the
preliminary engineering stage. When feasible, relocate special
trackwork to aless vibration-sensitive area. Installation of spring
frogs eliminates gaps at crossovers and helps reduce vibration
levels.

Rail vehicle should have low unsprung weight, soft primary
suspension, minimum metal-on-metal contact between moving
parts of the truck, and smooth wheels that are perfectly round.

Floating slabs, resiliently supported ties, high resilience fasteners
and ballast mats all help reduce vibration levels from track support
system (see further discussion of track support options in
Appendix C, Noise and Vibration Technical Report).

For existing buildings, if vibration-sensitive equipment is affected
by train vibration, the floor upon which the vibration-sensitive
equipment islocated could be stiffened and isolated from the
remainder of the building. For new buildings, the building
foundation should be supported by elastomer pads similarto
bridge bearing pads.

Trenches Along Vibration A trench can be an effective vibration barrier if it changes the
Propagation Path propagation characteristics of the soil. It can be open or solid. Open

Buffer Zones Receiver

trenches can be filled with materials such as styrofoam. Solid
barriers can be constructed with sheet piling, rows of drilled shafts
filled with either concrete or a mixture of soil and lime, or concrete
poured into a trench.

Negotiate avibration easement from the affected property owners
or expand rail right-of-way.

Source: CHSRA 2012d

Unlike the proposed Merced-Fresno HSR segment, the Caltrain corridor is an existing rail system
and, thus, the applicability of these options to the Caltrain corridor will vary as discussed below:

e Location and Design of Special Trackwork: Relocation of existing special trackwork is not
applicable to the Caltrain corridor because the locations of the existing crossovers and turnouts
are determined by the existing track configuration.

e Special Track Support Systems: These systems could be applied to the Caltrain corridor if
needed, but these options are significant capital projectsand funding would need to be secured.

e Vehicle Suspension: The vehicle suspension measure described in Table 4-14 is for high-speed

rail vehicles only.

e Building Modifications: The building modification measure is feasible for the Caltrain corridor

where needed.

e Trenches: As described in Appendix C, Noise and Vibration Technical Report, this is an
experimental method and there are several major issues that mustbe overcome, including
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structural concerns and the need for up to 60 feet of area adjacent to the tracks that would raise
substantial ROW concerns along the constrained Caltrain ROW. Further, as of the time of this
Draft EIR (February 2014), WIA is not aware of any successful installations in North America.

e Buffer Zones: The applicability of the buffer zone option will need a site-specificassessment.
There is abuilt environment generally up to the Caltrain ROW and buffer zones could be
disruptive to the existing environment in constrained locations.

While some of the measuresin Table 4-14 are not applicable to the Caltrain corridor, as discussed
above, given the range of options available, there are feasible means to reduce the cumulative
vibration impacts. Thus, Mitigation Measure NOI-CUMUL-2 would help-to reduce the Proposed
Project’s contribution to a less-than-significantlevel.

Given the preliminary state of design for the Blended Service improvements, the specific vibration
treatments that may be necessary have not been identified at this time. Depending on the measures
actually proposed, there may be secondary physical impacts due to their construction, but these
impacts should be limited to the Caltrain ROW and the area of any passing tracks (if outside the
Caltrain ROW). Evaluation of potential secondary physical impact of track or other improvements
necessary to address significant Blended Service vibration effects should be included in the separate
environmental evaluation of Blended Service by CHSRA.

Mitigation Measure NOI-CUMUL-2: Conduct project-level vibration analysis for Blended
System operations and implement vibration reduction measures as necessary and
appropriate for the Caltrain corridor

As noted above, the vibration analysis in this document uses worst-case assumptions. A project-
level vibration analysis will be completed by CHSRA for both the San Jose to Merced segment
and the Blended Service segment north of San Jose. If subsequent environmental evaluation by
CHSRA shows that significant cumulative increases in vibration would not occur alongthe
Caltrain ROW when considering the specific track improvements and HSR and Caltrain EMU
design, then this mitigation would not be required or may only be required in certain locations.

A significant cumulative impact would only occur when the number of vibration events
approaches a doubling of existing conditions. These measures are only necessary to be in place
by the time Blended Service operates on the Caltrain corridor north of Santa Clara or when HSR
operateson dedicated track south of Santa Clara (to 2 miles south of Tamien Station).

Based on the 2014 Business Plan, the earliest date for HSR blended service operations on the
Caltrain corridor north of Santa Clara and south of Santa Clara on dedicated trackwould be
2026. Caltrain will coordinate with CHSRA during the subsequent environmental process for

blended service to examine the actual potential for significant cumulative vibration impacts to
actually occur and the need for mitigation.

IHfnecessaryf the subsequent environmental evaluation shows significant cumulative vibration
impactstaking into account the specific blended service track improvements, the JPB, in
cooperation with CHSRA and other rail operators will support incremental train vibration
reduction measures along the Caltrain ROW. Caltrain will work with CHSRA and other rail
operators to establish priorities for vibration reduction measure to be implemented as funding

becomes available. The timing for any necessaryimprovements should be combined with
blended service track improvements and should occur prior to a doubling of vibration events
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Based on the 2014 Business Plan, HSR operations would commence in 2026 which would
double the vibration events and thus mitigation should be in place at that time.

Potential vibration reduction measures could include, but are not limited to, special track
support systems, vehicle suspension (HSR vehicles only), building modifications, trenches (if
feasible), and buffer zones.

The costs for implementing the phased program should be borne by all rail operators in
proportion to their contributions to increased vibration events and/or levels. Given that there
are multiple contributors to cumulative rail vibration events, the JPB is only responsible to fund
its fair share for necessary vibration reduction measures with other rail services responsible to
fund their fair share as well. However, if there is no governmental approval that triggers an
obligation to share such costs, it may be impossible to require other railroads to pay their fair-
share. Fair-share shall be determined by the vibration train eventincreases over existing
conditions (2013).

4.14.13 Population and Housing

Impact CUMUL-12-POP: Cumulative impact to population and housing

As discussed in Section 3.12, Population and Housing, the Proposed Project would not have any
impacts on population or housing during construction or operations; therefore, the Proposed
Project would not contribute to housing and population impacts in the three counties.

4.14.14 Public Services and Utilities

Impact CUMUL-13-PSU: Cumulative impacts related public services and utilities

The geographic context for the analysis of cumulative construction impacts to publicservices and
utilities is the Caltrain ROW and adjacentareas. The geographic context for the cumulative analysis
of operation-related publicservices and utilities impacts includes the service areas of regional
utilities and service providers to the project sites. For construction disruption to utilities and public
services, only the cumulative projectsin Table 4-3 are included in the analysis. For operational
impacts to utilities and publicservices, the general growth projections summarized in Table 4-2
were used.

Publicservices are defined to include schools, fire protection, police protection, wastewater
treatment or other such publicfacilities. Utilities are defined to include water supply, electrical
supply, and natural gas supply which are typically provided by utility agencies or companies.
Landfill capacity is separately addressed.

For construction, the analysis addressed potential for utility disruption, temporary publicservice
demands and impacts to landfill capacity. For operations, the analysis addresses operational public
service and utility demands relative to the potential need for new publicservice facilities and utility
infrastructure as well as operational impacts to landfill capacity.

Impactsregarding emergency response times are addressed separately above in the discussion of
Hazards and Hazardous Materials.
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Construction

Disruptionto utilities

During construction, cumulative projects could disrupt utility service systemsin a planned or
unplanned manner. Standard construction practices and regulations require construction
contractors to identify and avoid unplanned disruptions to utilities and to work with utility owners
to coordinate construction to avoid damage and utility outages. However, there would remain a
small potential for multiple utility disruptions due to construction activities resultant from
cumulative projects that occur atthe same time.

As discussed in Section 3.13, Public Services and Utilities, earth moving activities for the installation
of the OCS poles, and TPFs could temporarily disrupt utility service systems. However, with the
implementation of Mitigation Measures PSU-8a, PSU-8b, and PSU-8c, which require JPB coordination
with all utility providers, adjustment of OCS pole locations (as necessary to minimize utility
conflicts), and scheduling and notification requirements, the Proposed Project would minimize
potential disruptions to utilities and thus would make a less than considerable contribution to any
potential cumulative impacts during construction.

PublicServices

During the construction of cumulative projects, there could be a temporary distributed increased
demand for publicservices across the San Francisco Peninsula. However, the region already
accommodates substantial construction projects across the entire Peninsula and the overall level of
construction, considered on a regional scale, is not expected to substantially change with the
cumulative projects compared with existing conditions. Therefore, the overall change in demand in
publicservices is not expected to resultin the need for new or physically altered public facilities
and, thus, result in any potential secondary environmental impacts associated with construction of
new publicfacilities.

As discussed in Section 3.13, Public Services and Utilities, because the Proposed Project would
neither directly displace publicfacilities nor resultin substantial changes in local population and
demand for publicservices, construction of the Proposed Project would make a less-than-
considerable contribution to any potential cumulative impacts on public services and facilities
during construction.

Landfill Capacity

Construction of the cumulative projects would generate solid waste. Construction waste would
include soils from grading and excavating activities, construction and demolition material, and other
solid waste. Cumulative growth in the region will also resultinincreased solid waste generation. As
explained in the EIR for Plan Bay Area (MTC/ABAG 2013b), all but four of the 17 landfillsin the San
Francisco Bay Area have an estimated closure date before the year 2040 and it is unlikely the four
remaining landfills can handle the region’s solid waste disposal. As a result, construction of
cumulative projects would contribute to the reducing capacity of regional landfills over time.

As described in Section 3.13, Public Service and Utilities, the only solid waste expected to result from
project construction would be soil resulting from grading and excavation associated with
construction of TPFsand OCS foundations as well as general packaging and other materials
associated with construction materials and construction workers. Any uncontaminated soil thatis
not reused onsite would be recycled in accordance with the various state and local ordinances
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governing recycling. Contaminated soil would be disposed at facilities approved to receive such soil,
as discussed in Section 3.8, Hazards and Hazardous Materials. While there are long-term concerns
for landfill capacity by 2040, as explained in the EIR for Plan Bay Area (MTC/ABAG 2013b), 12 of the
current 17 major landfills in the Bay Area will still be open through 2020 2019, including the
Guadalupe Sanitary landfill and Kirby Canyon Landfill (both in Santa Clara County). Other
construction waste is expected to minimal and readily handled by existing landfill facilities in the
region, which have ample remaining capacity for such material in the aggregate. Thus, while long-
term growth inthe region will require the construction of additional landfill by 2040 to
accommodate future solid waste, the Proposed Project’s contribution to any cumulative impacts on
landfill capacity would be less than considerable.

Operation

Demand for Additional Utility Infrastructure

Operation of cumulative projects could increase demands for additional utility infrastructure
including water supply, electrical supply and natural gas supply. New transportation projects,
including Blended Service, BART Silicon Valley extension, and extension of light-rail systems would
increase cumulative demand for electricity. Land use projects and general regional growth will
increase water, electricity, and natural gas demands. The cumulative demands for utility service
could resultin the need for additional utility infrastructure including electricity generation plants
and transmission facilities, development of additional water supplies and distribution infrastructure
as well as additional natural gas supply and transmission. Depending on where the new
infrastructure is required, this could resultin significantimpacts on the environment during
construction of such new facilities.

As discussed in Section 3.13, Public Services and Utilities, the Proposed Project will require the
relocation of some existing utilities crossing the Caltrain ROW or along the location of the ductbanks
connecting the TPSs to the Caltrain ROW and will also require construction of electrical
transmission connections from PG&E substations to the two TPSs. The relocation of these utilities or
the construction of electrical transmission connections could resultin secondary environmental
impacts. At this time, the Proposed Projectis not expected to resultin the need for additional PG&E
power generation or transmission facilities upstream of the local substations that would connect to
the TPSs. Thus, the Proposed Project could contribute to cumulative demands for new utility
infrastructure relative tothe local utility relocations and the local transmission facility extensions.
Under Mitigation Measure PSU-9, the JPB will work with utility owners and local jurisdictions to
apply the relevantapplicable mitigation identified for construction of the Proposed Project when
conducting local utility relocations or local transmission line extensions made necessary by the
Proposed Project. With this mitigation, the Proposed Project would make a less-than-considerable
contribution to any potential cumulatively significant utility infrastructure demands.

PublicServices

Operation of cumulative projects could increase demands for additional publicservices including
fire, police, schools and other public facilities. New transportation projects, including Blended
Service, BART Silicon Valley extension, and extension of light-rail systems would increase
cumulative demand for electricity. Land use projects and general regional growth will increase
demands for fire, police, schools and other local public community facilities. The cumulative
demands for publicservice could resultin the need for additional publicservice facilities including
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new police stations, fire stations, schools, or other publiccommunity facilities. Depending on where
the new facilities are proposed, this could resultin significantimpacts on the environment during
construction and operation of new public facilities.

As discussed in Section 3.13, Public Services and Utilities, the Proposed Project is not expected to
resultin increased demand for police, fire, school, or other publicfacilities compared with existing
conditions because the Proposed Project would not resultin population growth and would not
fundamentally change conditions of the Caltrain ROW in a way thatincreases demand for public
services. For these reasons, the contribution of the Proposed Project to any potential cumulatively
significant on publicservice demands that might resultin the need for construction of additional
publicservice facilities would be less than considerable.

Landfill Capacity

General growth in the region would generate additional solid waste. As noted above, only a few
(four) of the existinglandfills have a closure before 2040 and it is unlikely these four can handle the
region’s solid waste disposal in 2040. As aresult, cumulative project operations would contribute to
reducing capacity of regional landfills over time.

Operation of cumulative transportation projects would have a limited increase in the demand for
landfill capacity because they generally do not generate large amount of solid waste overall.
However, operation of the cumulative land use developments would generate solid waste. Over
time, combined with general regional growth, there will be a need for new landfills, the construction
of which mightresultin significant environmental impacts.

As discussed in Section 3.13, Public Services and Utilities, with the Proposed Project, normal EMU
operations would not resultin substantial new generation of solid waste above thatassociated with
servicing of diesel locomotives today. Similarly, maintenance of the OCS and TPFs would not involve
the generation of large amounts of solid waste. There would be a minor increase in solid waste
production associated with the Proposed Project from increased ridership (e.g., disposable coffee
cups, newspaper) but the volumes of waste would not be substantial relative to landfill capacity.
Therefore, Proposed Project operations would resultin a less-than-significant solid waste
generation and would make a less-than-considerable contribution to any potential cumulatively
impacts on landfill capacity.

4.1.4.15 Transportation/Traffic

Impact CUMUL-14-TRA: Cumulative effects to transportation and traffic

The geographic context for the analysis of cumulative construction and operation-related public
varies by subjectarea. For construction disruption, the geographic area is the Caltrain ROW and
vicinity. For operational impacts to traffic level of service, and bicycle and pedestrian facilities, the
geographicfocus of the analysis is the roadways/intersections at the at-grade crossings and near
Caltrain stations. For regional impacts to traffic and transit systems, the geographicarea is the San
Francisco Peninsula.

For construction disruption to transportation and traffic, only the cumulative projectsin Table 4-3
are included in the analysis. For operational impacts to transportation and traffic, the general
growth projections summarized in Table 4-2 were used in combination with assumptions about
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cumulative transportation improvements (see Appendix I, Ridership Technical Memorandum) to
drive ridership, traffic modeling analysis, and other operational impact analysis.

Construction

Disruption of transportation facilities and systems

During construction, cumulative projects could disruptroadway, transit, pedestrian, bicycle, parking
or access facilities in a planned or unplanned manner. Standard construction practices and
regulations require construction contractors to identify, avoid, and minimize unplanned disruptions
to transportation facilities and system and work with public works departments, transportation
agencies, and system operators to coordinate construction to avoid substantial delays or disruption
in access, service and travel.

Rail, transit, and vehicle access and movement could be disrupted during construction of Blended
Service station improvements, passing tracks, and other facilities (such as grade separations, if
proposed). Construction of the maintenance yard may also resultin such disruption, although
disruptions at the previously studied Bayshore/Brisbane location would likely be minimal given the
lack of active use at the site at present (this would change if the site or the environs are developed as
proposed in the Brisbane Baylands project). Disruption will depend on the location. Construction of
the passing tracks could have the most substantial temporary disruptions toroadways, pedestrian,
and bike lanes that cross the Caltrain ROW.

Construction of other transportation projects could also resultin disruptions to existing roadway,
bicycle, pedestrian facilities as well as access depending on their routing and present transportation
facilities. For other non-transportation cumulative projects, there is usually less potential for
substantial disruption to transportation systems and facilities, except when existing facilities are
proposed for temporary closure or rerouting during construction although temporary delays are
always possible during delivery of large materials and construction of utility connections in local
roadways.

As discussed in Section 3.14, Transportation and Traffic, with the Proposed Project, installation of
the OCS poles and construction of the TPFs would not generally disrupt existing transportation
systems or transit operations except inlimited circumstances. However, construction at the at-grade
crossings to install OCS infrastructure and to update grade crossing warning devices would resultin
temporary roadway closures (as well as bike and pedestrian crossings where present). Where OCS
infrastructure needs to be installed near other transit systems, such as at the Millbrae Station shared
by Caltrain and BART or in San Francisco at 16t Street where Muni plans to install Muni OCS
infrastructure for the re-routing of the 22-Fillmore Trolley Bus19, there is the potential for
temporary disruption of other transit systems. There is also the potential to disrupt freight service
operations during construction. Caltrain will coordinate with all affected transit operations to avoid
and minimize the duration and extent of any potential disruption. With the implementation of
mitigation measuresidentified in Section 3.14, Transportation and Traffic, the Proposed Project
would minimize potential disruptions to transportation facilities and transit services. Thus, with
mitigation, Proposed Project construction would make a less-than-considerable contribution to any
potential cumulative impacts on transportation facilities and systems.

19 See discussion below under Operations about proposed mitigation to allow simultaneous operations of the
Caltrain 25 KVA AC OCS and the Muni 600V DC OCS at the 16th Street crossing.
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Emergency Vehicle Access

During cumulative project construction, there may be temporary obstruction of access and egress
from construction sites and on adjacentroads due to construction. Such obstruction would affect the
ability of emergency responders to timely reach their response destinationsand/or impede the
ability to evacuate constrained areasin the event of an emergency. Where one or more cumulative
projects would be in construction atthe same time in the same area, it is possible there could be
cumulative impacts on emergency response or evacuation capacity.

As discussed in Section 3.8, Hazards and Hazardous Materials, the Proposed Project could have also
have such effects if emergency occurs at the time when the Proposed Project construction may
involve temporary access or egress limitations from the Caltrain ROW or at at-grade crossingsalong
the Caltrain ROW (when changing grade-crossing warning devices). As described in Section 3.14,
Transportation and Traffic, project mitigation measures will require the preparation of a traffic
control plan to help ensure continued emergency access to Caltrain ROW, at-grade crossings, and all
nearby properties. Caltrain will coordinate with local publicworks department, local emergency
providers, and Caltransin the development of the traffic control plan to specifically address
emergency response concerns. Any potential issues associated with multiple projectsin
construction at the same time can be addressed through development of the traffic control plan.
Thus, with mitigation, the Proposed Project’s contribution to a potential cumulative impactrelated
to emergency response or evacuation would be less than considerable).

Operation
Roadway Traffic Operations

Regional and City Vehicle Miles Traveled

As presented in Appendix I, Ridership Technical Memorandum, regional growth will resultina
substantial increase in VMT even with the improvementsin transit systems currently programmed
for the future, including the Proposed Project. However, compared with No Project conditions, the
Proposed Project will resultin a substantial reduction in regional VMT of 235,000 miles per day in
2020. With full electrification and the Downtown Extension, the reduction in regional VMT in 2040
would be 619,000 miles per day as shown in Table 4-15. Thus, the Proposed Project would have a
beneficial regional effect on vehicle traffic by providing such a substantial reduction in regional
traffic.

Table 4-15. Average Regional Daily Vehicle Miles of Traveled

Vehicle Miles of Traveled

Scenario Peak Hours Off-Peak Hours Daily Total

Existing Condition 96,260,000 82,401,000 178,660,000
2040 No Project 120,676,500 105,846,300 226,522,800
2040 Project 120,159,200 105,744,700 225,903,900

Table 4-16 displays daily VMT within each city in the project area for 2040 No Project and Project
scenarios. City-level VMT is calculated by accounting for the total mileage of all vehicle trips that
occur within each city’s boundaries, which known as the “boundary method” calculation.
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In 2040, daily VMT in nearly cities would also be lower under the 2040 Project scenario than 2040
No Project scenario. The only exception is the City of San Mateo which would experience a very
smallincreasein VMT due to the Proposed Project, likely attributable toslightincreasesin
automobile traffic coming to and from San Mateo, Hayward Park and Hillsdale Stations. Total daily
VMT under the 2040 Project scenariois projected to decrease by an average of 0.7 percentin all
cities along the corridor compared with the 2040 No Project scenario.

Table 4-16. Weekday Daily Regional Vehicle Miles Traveled Within Each City, 2040 Scenario

2040 No Project 2040 Project

City Peaka Off-Peak b All Peaka Off-Peak b All

San Francisco 4,676,000 3,931,000 8,607,000 4,625,000 3,919,000 8,544,000
Brisbane 492,000 464,000 956,000 486,000 460,000 946,000
South San Francisco 824,000 662,000 1,487,000 813,000 659,000 1,472,000
San Bruno 587,000 415,000 1,003,000 576,000 414,000 989,000
Millbrae 248,000 183,000 431,000 242,000 182,000 424,000
Burlingame 609,000 529,000 1,138,000 596,000 526,000 1,122,000
San Mateo 1,476,000 1,298,000 2,774,000 1,482,000 1,293,000 2,775,000
Belmont 185,000 126,000 311,000 182,000 125,000 307,000
San Carlos 383,000 315,000 698,000 377,000 314,000 690,000
Redwood City 866,000 779,000 1,645,000 853,000 776,000 1,630,000
Atherton 90,000 49,000 139,000 87,000 49,000 136,000
Menlo Park 716,000 660,000 1,376,000 705,000 658,000 1,362,000
Palo Alto 947,000 751,000 1,698,000 926,000 749,000 1,675,000
Mountain View 1,157,000 953,000 2,110,000 1,137,000 951,000 2,088,000
Sunnyvale 1,601,000 1,226,000 2,827,000 1,577,000 1,223,000 2,800,000
Santa Clara 1,545,000 928,000 2,473,000 1,526,000 927,000 2,454,000
San Jose 11,024,000 8,814,000 19,838,000 10,953,000 8,812,000 19,765,000
TOTAL 27,426,000 22,083,000 49,511,000 27,143,000 22,037,000 49,179,000

Source: Appendix D, Transportation Analysis.
a Peak travel is defined as travel occurring from 5:00 a.m. to 9:00 a.m. and from 3:00 p.m. to 7:00 p.m.
b Off-peak travel is defined as travel occurring from 9:00 a.m. to 3:00 p.m. and from 7:00 p.m. to 5:00 a.m.

While certain locations on the Caltrain corridor may experience increases in traffic due to more
automobiles driving to and from stations, the total effect is that total vehicle milesin all cities other
than San Mateo would decrease due to the Proposed Project.

Intersection level of Service - 2040

As discussed in Section 3.14, Transportation and Traffic, the Proposed Project would resultin an
adverse effect at some localized intersections near at-grade crossings and Caltrain stations. The
cumulative effect of growth in the area combined with cumulative transportation improvements
included in the ridership model (see AppendixI), and the Proposed Project on traffic near at-grade
crossings and Caltrain stations was evaluated using traffic modeling (see Appendix D). As shown in
Table 4-17, compared with existing conditions, there are 39 study locations (out of 8291 total study
locations) where there will be significant cumulative increase in local traffic delays.
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Table 4-17. Intersection Delay and Levels of Service, 2040 Cumulative Conditions with and Without
the Project Alternatives

Changes since the Draft EIR are shown in italics given that underlining is used as part of the significance

indication.
2040 No
Int. Peak Intersection Project 2040 Project Change
ID Intersection Jurisdiction Hour Control Delay LOS Delay LOS In Delay
ZONE 1
1 4th Street & King Street SF AM Signal >120 F >120 F 36.7
PM >120 F >120 F -10.3
2 4th Street & Townsend SF AM Signal >120 F >120 F -20.3
Street PM >120 F >120 F -0.3
3 Mission Bay Drive & 7th SF AM Signal 12.5 B 16.6 B 4.1
Street PM 16.2 B 17.0 B 0.8
4 Mission Bay Drive & SF AM Signal 3.7 A 2.1 A -1.6
Berry Street PM 8.8 A 8.6 A -0.2
5 7th Street & 16th Street SF AM Signal >120 F >120 F 14.2
PM 1199 F >120 F 14.4
6 16th Street & Owens SF AM Signal 11.3 B 10.6 B -0.7
Street PM 40.2 D 55.8 E 15.6
7 22nd Street & SF AM  All-way Stop 13.5 B 14.2 B 0.7
Pennsylvania Street PM 9.6 A 11.2 B 16
8 22nd Street & Indiana SF AM  All-way Stop 7.4 A 7.1 A -0.3
Street PM 6.4 A 6.4 A 0.0
9 Tunnel Avenue & SF AM All-way Stop >120 F >120 F >60
Blanken Avenue PM >120 F >120 F >60
10 Linden Avenue & Dollar SSF AM Signal 81.8 F >120 F >60
Avenue PM 41.6 D 46.1 D 4.5
11 East Gr & Avenue & SSF AM Signal 12.4 B 13.2 B 0.8
Dubuque Way PM 13.8 B 15.1 B 1.3
12 S Linden Avenue & San SSF AM Signal 27.9 C 74.9 E 47.0
Mateo Avenue PM 10.6 B 13.4 B 2.8
13 Scott Street & Herman SB AM Side-Street 26.3 D 45.9 E 19.62
Street PM Stop 18.2 C 18.4 C 0.2
14 Scott Street & SB AM Side-Street 7.2 A 8.8 A 1.6
Montgomery Avenue PM Stop 7.1 A 6.8 A -0.3
15 San Mateo Avenue & SB AM Signal 33.3 C 40.7 D 7.4
San Bruno Avenue PM 24.6 C 32.5 C 7.9
Peninsula Corridor Electrification Project EIR December 2014
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2040 No
Int. Peak Intersection Project 2040 Project Change
ID Intersection Jurisdiction Hour Control Delay LOS Delay LOS In Delay
ZONE 2
16 El Camino Real & MB AM Signal 112.0 F >120 E 11.1
Millbrae Avenue PM 68.5 E 84.7 E 16.2
17 Millbrae Avenue & MB AM Signal 74.9 E 84.4 F 9.5
Rollins Road PM 110.2 F >120 F 293
18 California Drive & BG AM Signal 154.1 F 138.5 F -15.6
Broadway PM 170.3 F 160.4 F -9.9
19 Carolan Avenue & BG AM Signal 101.5 F 112.5 F 11.
Broadway PM 92.4 F 97.4 F 5.0
20 California Drive & Oak BG AM Signal >120 F 91.2 F -34.1
Grove Avenue PM 76.9 E 99.1 E 222
21  Carolan Avenue & Oak BG AM Side-Street >120 F >120 F >60
Grove Avenue PM Stop >120 F >120 F >60
22 California Drive & BG AM Side-Street 28.4 D 20.4 C -8.0
North Lane PM Stop 18.4 C 21.4 C 3.0
23 Carolan Avenue & BG AM Side-Street >120 F >120 F >-60
North Lane PM Stop  43.7 E 69.4 F 25.7a
24 Anita Road & Peninsula BG AM Side-Street 29.1 D 31.9 D 28
Avenue PM Stop 67.6 F 36.1 E -31.5
83  Broadway and Rollins BG AM Signal  61.0 E 64.5 E 3.5
Road PM 7.5 F 58.9 F 1.4
84  Rollins Road and BG AM Signal 9.0 A 11.3 B 2.3
Cadillac Way PM 10. A 8.0 A -2.8
84a  Broadway and US 101 BG AM Signal ~ 85.5 E 88.1 E 2.6
Southbound Ramps PM 48.8 D 51.1 D 2.3
85  Bayswater Avenue and BGC AM Signal 44.7 D 26.7 [ -18.0
California Drive PM 0.3 C 3.1 C 2.8
25 Woodside Way & Villa SM  AM Side-Street 5.1 A 5.0 A -0.1
Terrace PM Stop 5.5 A 5.3 A -0.2
26 North San Mateo Drive SM  AM Side-Street 12.2 B 11.8 B -0.4
& Villa Terrace PM Stop 17.2 C 10.2 B 7.0
27 Railroad Avenue & 1st SM  AM Side-Street >120 F 15.0 B >-60
Avenue PM Stop >120 F >120 F >-60
28 S B Street & 1st Avenue SM  AM Signal 48.4 D 20.7 C -27.7
PM 66.9 F >120 F 193.2
29 9th Avenue & S SM  AM Side-Street >120 F >120 F >60
Railroad Avenue PM Stop >120 F 91.6 F -37.7
30 S B Street & 9th Avenue SM AM Signal 34.3 C 67.7 E 334
PM 51.5 D 69.3 E 17.8
31 Transit Center Way & SM  AM Uncontrolled 49.0 F 9.2 A -39.8
1st Avenue PM 88.2 F 69.3 F -18.9
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2040 No
Int. Peak Intersection Project 2040 Project Change
ID Intersection Jurisdiction Hour Control Delay LOS Delay LOS In Delay
32 Concar Drive & SR 92 SM  AM Signal 20.8 C 35.3 D 14.5
Westbound Ramps PM 13.4 B 12.3 B 1.1
33 S Delaware Street & E SM  AM Signal  55.7 E 25.6 C -30.1
25th Avenue PM >120 F >120 F 53
34 E 25th Avenue & El SM  AM Signal 84.4 F 63.4 E -21.0
Camino Real PM >120 F >120 F -0.3
35  31st Avenue & El SM  AM Signal  77.7 E 32.6 C -45.1
Camino Real PM 117.7 F >120 F 19.0
36 E HillsdaleBoulevard & SM AM Signal >120 F 45.6 D >-60
El Camino Real PM 92.0 F >120 F >60
37 E HillsdaleBlvd. & SM  AM Signal 55.6 E 22.5 C -33.1
Curtiss Street PM 66.7 E >120 F 48.5
38 Peninsula Avenue & SM  AM Side-Street 22.0 C 24.3 C 2.3
Arundel Road & PM Stop 47.4 E 30.2 D 17.2
Woodside Way
39  El Camino Real & BL AM Signal >120 F >120 E 41.4
Ralston Avenue PM >120 F >120 F 0.2
40 El Camino Real & San SC AM Signal 20.0 B 24.5 C 4.5
Carlos Avenue PM 46.1 D 46.9 D 0.8
41 Maple Street & Main RC AM Side-Street  42.7 E 22.2 C -20.5
Streetb PM Stop >120 F >120 F >60
42 Main Street & Beech RC AM Side-Street  19.7 C 15.0 B 4.7
Street PM Stop >120 F >120 F >-60.0
43 Main Street & RC AM Signal 30.3 C >120 F >60.0
Middlefield Roadb PM >120 F >120 F 1.6
44 Broadway Street & RC AM Side-Street  >120 F >120 F >-60.0
California Streetb PM Stop  >120 F >120 F >-60.0
45 El Camino Real & RC AM Signal  71.7 E 109.2 F 37.5
Whipple Avenue PM 85.0 F 883 F 3.3
46 Arguello Street & RC AM Signal >120 F 83.4 F >-60.0
Brewster Avenueb PM 115.9 Fooo1121 F -3.8
47 El Camino Real & RC AM Signal >120 F >120 F -41
Broadway Streetb PM >120 F o >120 F 1.3
48 Arguello Street & RC AM Signal  >120 F >120 F >-60.0
Marshall Street® PM >120 F >120 F 14.1
49 El Camino Real & James RC AM Signal >120 F >120 F -22.8
Avenueb PM >120 F >120 F 4.6
ZONE 3
50 El Camino Real & Fair AT AM Signal >120 F >120 F 46.1
Oaks Lane PM 104.2 F 1035 F 0.7
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2040 No
Int. Peak Intersection Project 2040 Project Change
ID Intersection Jurisdiction Hour Control Delay LOS Delay LOS In Delay
51 El Camino Real & AT AM Side-street >120 F >120 F >-60.0
Watkins Avenue PM stop >120 F  >120 F >-60.0
52 Fair Oaks Lane & AT AM Side-Street >120 F >120 F >60.0
Middlefield Road PM Stop  >120 F  >120 F >-60.0
53  Watkins Avenue & AT AM Side-Street  75.4 F >120 F >60.0
Middlefield Road PM Stop >120 F >120 F >-60.0
54 Glenwood Avenue & AT AM Side-Street >120 F >120 F >-60.0
Middlefield Road PM Stop  >120 F  >120 F >-60.0
87  Encinal Avenue and AT AM Signal  26.4 C 33.5 [ 71
Middlefield Road PM 20.5 C 19.0 B -1.5
86  Encinal Avenue and El MP AM Signal  29.9 C 39.8 D 9.9
Camino Real PM 96.0 F 56.2 E -39.8
55 El Camino Real & MP AM Signal 93.9 F >120 F >60
Glenwood Avenue PM >120 F >120 F >-60
56 El Camino Real & Oak MP AM Signal 81.3 F 96.9 F 15.6
Grove Avenue PM 94.6 F 84.0 F -10.6
57  El Camino Real & Santa MP AM Signal 46.9 D 37.7 D -9.2
Cruz Avenue PM 78.4 E >120 F >60
58  Merrill St & Santa Cruz MP AM All-way Stop 14.5 B 9.8 A -4.7
Avenue PM >120 F >120 F 45.9
59 Ravenswood Avenue & MP AM Side-Street  75.8 F 66.4 F 9.4
Alma Street PM Stop 84.2 F >120 F >-60
60 El Camino Real & MP AM Signal 120.1 F 99.1 F -21.0
Ravenswood Avenue PM >120 F >120 F -4.9
61 Ravenswood Avenue & MP AM Signal 89.2 F 83.4 F -5.8
Laurel Street PM >120 F >120 F >-60
88  Laurel Street and Oak MP AM Signal 11.2 B 33.8 C 22.6
Grove Avenue PM 33.5 C 18.3 B -15.2
89  Laurel Street and MP AM Allway Stop 11.2 B 13.7 B 2.5
Glenwood Avenue PM 7.9 E 13.4 B -24.5
90  Laurel Street and MP AM All-way Stop 6.8 A 9.3 A 2.5
Encinal Avenue PM 6.4 A 59 A -0.5
62 Alma Street & Palo Alto PA AM Side-Street 39.5 E 21.9 C -17.6
Avenue PM Stop  24.3 C 28.5 D 4.2
63  Meadow Drive & Alma PA AM Signal >120 F >120 E 43.3
Street PM >120 F >120 E 8.5
64 El Camino Real & Alma PA AM Signal 62.1 E 85.8 F 23.7
& Sand Hill Road PM >120 F >120 F 28.0
65 High Street & PA AM Signal 10.1 B 13.6 B 3.5
University Avenue PM 24.5 C 24.5 C 0
66  Alma Street & Churchill PA AM Signal >120 F >120 F 10.5
Avenue PM >120 F >120 F -0.7
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2040 No
Int. Peak Intersection Project 2040 Project Change
ID Intersection Jurisdiction Hour Control Delay LOS Delay LOS In Delay
67 W Meadow Drive & PA AM Side-Street >120 F >120 F >602
Park Blvd. PM Stop  >120 F >120 F 22.62
68 Alma Street & PA AM Signal >120 F >120 F >60
Charleston Road PM >120 F >120 F -30.4
69 Showers Drive & MV  AM Signal 5.2 A 5.2 A 0.0
Pacchetti Way PM 4.9 A 6.4 A 15
70 Central Expressway & N MV  AM Signal >120 F >120 F 7.7
Rengstorff Avenue PM >120 F >120 F -6
71  Central Expressway & MV  AM Signal >120 F >120 F =3.1
Moffett Boulevard & PM >120 F >120 F >60
Castro Street
72 W Evelyn Avenue & MV  AM Signal 2.8 A 2.6 A -0.2
Hope Street PM 4.7 A 4.9 A 0.2
73  Rengstorff Avenue & MV  AM Signal 168.5 F 196.8 F 28.3
California Street PM 175.7 F 263.2 F >60
74  Castro Street & Villa MV  AM Signal 41.6 D 71.4 E 29.8
Street PM 1125 F 116.8 F 4.3
75 W Evelyn Avenue &S SV AM Signal 92.1 F 110.2 E 18.8
Mary Avenue PM 88.8 F 9638 F 8.0
76 W Evelyn Avenue & SV AM Signal 47.5 D 2879 F >60
Frances Street PM 51.7 D 98.1 F 6.4
ZONE 4
77  Kifer Road & Lawrence SCL AM Signal  >120 F >120 F 55.4
Expressway¢ PM >120 F o >120 F -47.4
78  Reed Avenue & SCL AM Signal >120 F >120 F 9.1
Lawrence Expressway PM >120 F >120 F -60
79 El Camino Real & SCL AM Signal 20.4 C 69.5 E 49.1
Railroad Avenue PM 35.5 D 39.2 D 3.7
80 W Santa Clara Street & S AM Signal 89.4 F 84.5 F 4.9
Cahill Street PM 92.2 F 54.7 D -37.5
81 S Montgomery Street S] AM Signal  31.3 C 51.6 D 20.3
and W San Fernando PM >120 F 86.3 F >-60
Street
82 Lick Avenue and W S AM Signal 24.6 C 62.1 E 37.5
Alma Avenue PM 65.5 E 63.0 E 25
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2040 No
Int. Peak Intersection Project 2040 Project Change
ID Intersection Jurisdiction Hour Control Delay LOS Delay LOS In Delay
Source: Appendix D,
Transportation Analysis
Jurisdictions:
SF San Francisco SM San Mateo MV Mountain View
SSF South San Francisco BL Belmont NY% Sunnyvale
SB San Bruno SC San Carlos SCL Santa Clara
MB Millbrae RC Redwood City SCC Santa Clara
BG Burlingame AT Atherton County
MP Menlo Park PA Palo Alto )| San Jose
AM = morning peak hour, PM = afternoon peak hour

LOS designation as per 2010 Highway Capacity Manual

Delay measured in seconds

Bold font represents an LOS that is below the established threshold of significance as per the Significance

Criteria compared with existing conditions.

Bold Underline font represents locations and conditions where the Proposed Project would result in a

significant impact relative to the No Project conditions

a Although the Proposed Project would increase delay at LOS F conditions, the intersection would not meet a
signal warrant and thus per the significance criteria would not have a significant impact.

b Downtown Redwood City has no level of service standard for intersections in the Downtown Precise Plan area
(Policy BE-29.4).

¢ City of Santa Clara level of service exemptions exist for new development, to facilitate alternate transportation
in Station Focus Areas.

The resultsin Table 4-17 do not include the localized effects of increased HSR ridership at HSR
stations for 2040 or the effects of potential increasesin gate down time on intersections near at-
grade crossings due to Blended Service and other non-project increases in passenger and freight rail
traffic indicated in Table 4-8 above. As discussed in Appendix D, the effect of increased rail service
on gate-down time is highly site specific and is dependent on very specific assumptions about train
schedules. Given the currentlevel of planning for Blended Service, any assumptions about schedule
and service would be speculative. Similarly, there are no published schedule analyses or draft
environmental documents for other service improvement plans, such as for ACE, Capitol Corridor,
Amtrak, and DRCor freightincreases,and it would also be speculative to make assumptionsabout
their schedulesat thistime as well. Nevertheless, given the substantial service increases shown in
Table 4-8, it would be reasonable to assume that the impacts around HSR stationsand at at-grade
crossings shown in Table 4-17 may underestimate the potential cumulative traffic delays, perhaps
substantially.

Based on the impact criteria from Section 3.14, Transportation and Traffic, in 2040 the Proposed
Project will have a significantimpactat 39 study intersections during the AM and/or PM peakhours
compared with the 2040 No Project conditions as shown in Table 4-17. Mitigation options were
evaluated for all of these intersections. The following criteria were used to determine ifthe
identified mitigation option would reduce the Proposed Project’s impact to aless-than-significant
level.

e Iftheintersection operates at LOS A-D under the No Project conditions, the mitigation measures
must allow the intersection to continue operatingat LOS A-D under the project alternative.
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e Iftheintersection operates atLOS E or F under the No Project conditions, the mitigation
measures must ensure that the delay under the project alternative does not increase by 4

seconds or more.

Mitigation Measure TRA-CUMUL-1 below provides feasible mitigation measures for a number of

these intersections. Of the 39 intersections noted as significantly affected, as shown in Table 4-18,
17 would have significantand unavoidable impactsunder 2040 Project conditions either because,
there is no feasible mitigation available toreduce the impact to a less-than-significantlevel or
because the identified mitigation is insufficient to reduce the impact to a less-than-significant level.

Table 4-18. Summary of 2040 Cumulative Intersection Impacts and Mitigation Measures

Int. Impacted
Peak Hour(s) Mitigation Strategies

ID Intersection

Impact Significance after
Mitigation

Signalized Intersections
1 4th Street and AM
King Street

5 7th Street and
16th Street

6 16th Street and PM
Owens Street

10 Linden Avenue AM
and Dollar
Avenue

12 S Linden AM
Avenue and San
Mateo Avenue

16 El Camino Real

and Millbrae
Avenue

17 Millbrae Avenue AM and PM

and Rollins
Road

19 Carolan Avenue AM and PM

and Broadway

20 California Drive PM
and Oak Grove
Avenue

28 S B Street and PM
1st Avenue

AM and PM

AM and PM

Adjust signal timings to better serve traffic
after project implementation

Widen northbound approach to lengthen left
turn pocket

Revise signal timing and phasing to better
coordinate with 16th Street and Owens Street,
Pre-emption, pre-signals or queue cutters to
prevent an increase in potential queue back to
the grade crossing.

Revise signal timing and phasing to better
coordinate with 7th Street and 16th Street

Adjust signal timing to better serve traffic after
project implementation

Adjust signal timing to better serve traffic after
project implementation

Adjust signal timing to better serve traffic after
project implementation

Adjust signal timing to better serve traffic after
project implementation

Include northbound right-turn overlap.

Adjust signal timing to better serve traffic after
project implementation

Adjust signal timing to better serve traffic after
project implementation

Adjust signal timing to better serve traffic after
project implementation

Significant and
unavoidable (SU)

Less-than-significant after
mitigation (LTS)

Less-than-significant after
mitigation (LTS)
Less-than-significant after
mitigation (LTS)

Less-than-significant after
mitigation (LTS)

Less-than-significant after
mitigation (LTS) in AM
Significant and
unavoidable (SU) in PM

Less-than-significant after
mitigation (LTS)

Less-than-significant after
mitigation (LTS)

Less-than-significant after
mitigation (LTS)

Less-than-significant after
mitigation (LTS)
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Int. Impacted Impact Significance after
ID Intersection Peak Hour(s) Mitigation Strategies Mitigation
30 SBStreet and AMand PM  Extend southbound left-turn pocket Less-than-significant after
9th Avenue Remove parking to add eastbound left-turn mitigation (LTS) in AM
pocket Significant and
Adjust signal timing to better serve traffic after unavoidablea (SU) in PM
project implementation
Pre-emption, pre-signals or queue cutters to
prevent an increase in potential queue back to
the grade crossing.
35 31stAvenue and PM Adjust signal timing to better serve traffic after Less-than-significant after

36

37

39

45

50

55

56

57

63

64

66

El Camino Real

E Hillsdale PM
Boulevard and
El Camino Real

E Hillsdale PM
Boulevard and
Curtiss Street

El Camino Real @AM
and Ralston

Avenue

El Camino Real @AM
and Whipple

Avenue

El Camino Real AM
and Fair Oaks

Lane

El Camino Real @AM

and Glenwood
Avenue

El Camino Real AM
and Oak Grove
Avenue

El Camino Real PM
and Santa Cruz

Avenue

Meadow Drive AM and PM
and Alma Street

El Camino Real AM and PM

and Alma Street
and Sand Hill
Road

Alma Street and AM
Churchill
Avenue

project implementation

Reconfigure westbound to two through lanes
and one shared through/right-turn lane
Adjust signal timing to better serve traffic after
project implementation

Adjust signal timing to better serve traffic after
project implementation

Restripe westbound shared through/left-turn
lane into a through lane

Revise signal timing and phasing to better
serve traffic after project implementation
Adjust signal timing to better serve traffic after
project implementation

Adjust signal timing to better serve traffic after
project implementation

Widen westbound approach to provide right-
turn pocket

Adjust signal timing to better serve traffic after
project implementation

Adjust signal timing to better serve traffic after
project implementation

Adjust signal timing to better serve traffic after
project implementation

No feasible mitigations existb

Widen west leg of Sand Hill Road by adding
one lane to allow southbound right turns on
red

Adjust signal timings to better serve traffic
after project implementation

No feasible mitigations existb

mitigation (LTS)
Less-than-significant after
mitigation (LTS)

Less-than-significant after
mitigation (LTS)

Less-than-significant after
mitigation (LTS)

Significant and
unavoidable (SU)

Less-than-significant after
mitigation (LTS)

Significant and
unavoidable (SU)

Less-than-significant after
mitigation (LTS)

Less-than-significant after
mitigation (LTS)

Significant and
unavoidable (SU)
Significant and
unavoidable (SU) in AM

Less-than-significant after
mitigation (LTS) in PM

Significant and
unavoidable (SU)
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Int. Impacted Impact Significance after
ID Intersection Peak Hour(s) Mitigation Strategies Mitigation
68 Alma Street and AM No feasible mitigations existb Significant and
Charleston Road unavoidable (SU)
70 Central AM No feasible mitigations existb Significant and
Expressway and unavoidable (SU)
N Rengstorff
Avenue
71 Central AM and PM  No feasible mitigations existb Significant and
Expressway and unavoidable (SU)
Moffett
Boulevard and
Castro Street
73  Rengstorff AM and PM  Revise signal timing and phasing to better Significant and
Avenue and serve traffic after project implementation unavoidable (SU)
California Street
74 Castro Street AM and PM  Remove five on-street parking spaces on the Less-than-significant after
and Villa Street eastbound approach to add a left turn pocket  mitigation (LTS)
R I , Lof ]
and-one through lane for the eastbound-and
westhound directions
Revise signal timing and phasing to better
serve traffic after project implementation
75 W Evelyn AM and PM  No feasible mitigations existc Significant and
Avenue and S unavoidable (SU)
Mary Avenue
76 W Evelyn AM and PM  Stripe westbound as one through lane and one Significant and
Avenue and shared through/right-turn lane unavoidable (SU)
Frances Street Revise signal timing and phasing to better
serve traffic after project implementation
77 Kifer Road and AM No feasible mitigations existd Significant and
Lawrence unavoidable (SU)
Expressway
78 Reed Avenue AM No feasible mitigations existd Significant and
and Lawrence unavoidable (SU)
Expressway
79 El Camino Real AM Revise signal timing and phasing to better Less-than-significant after
and Railroad serve traffic after project implementation mitigation (LTS)
Avenue
82 Lick Avenue and AM Revise signal timing and phasing to better Less-than-significant after

W Alma Avenue

serve traffic after project implementation

mitigation (LTS)

Unsignalized Intersections

9

21

Tunnel Avenue
and Blanken
Avenue

Carolan Avenue
and Oak Grove
Avenue

AM and PM

AM and PM

Signalize intersection

Signalize intersection with the addition of
northbound and westbound left-turn pockets

Less-than-significant after
mitigation (LTS)

Significant and
unavoidablee (SU) in AM
Less-than-significant after
mitigation (LTS) in PM
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Int. Impacted Impact Significance after
ID Intersection Peak Hour(s) Mitigation Strategies Mitigation
52 Fair Oaks Lane =AM Signalize intersection Less-than-significant after
and Middlefield mitigation (LTS)
Road
53 Watkins Avenue AM and PM  Signalize intersection Less-than-significant after
and Middlefield mitigation (LTS)
Road
58 Merrill Street PM Signalize intersection Less-than-significant after
and Santa Cruz mitigation (LTS)
Avenue

Source: Appendix D, Transportation Analysis

a

Less-than-significant after mitigation but a secondary impact is produced at Intersection #29 (9th Avenue and S
Railroad Avenue). After mitigation, the delay increases by more than four seconds at Intersection #29.

Addition of through lanes along Central Expressway and Alma Street may reduce the impact, but the addition of
through lanes is subject to right-of-way constraints and is therefore infeasible.

Implementation of a grade separated crossing may reduce the impact but is subject to fiscal and temporal
constraints. Therefore this mitigation is considered infeasible for purposes of this document.

Grade separated interchanges are under study but have yet to be approved or funded.

Less-than-significant after mitigation but a secondary impact is produced at Intersection #20 (California Drive
and Oak Grove Avenue). After mitigation, the delay increases by more than four seconds at Intersection #20.

While the Proposed Project would have an adverse contribution to cumulative traffic delays at
certain locations, the Proposed Project is only a small overall contributor compared with the effects
of general growth along the Peninsula. Thisis shown by the 2040 No Project conditions which in
many cases indicate a substantial decline in traffic level of service from 2013 conditions witha
lesser contribution to delays above the 2040 No Project conditions shown by the 2040 Project
conditions. Further as noted above, the net effect of the Proposed Project is to reduce regional daily
VMT which produces benefits at many intersections, roadways, and freeways away from the at-
grade crossings and Caltrain stations.

Thus, any mitigation to address overall cumulative traffic impactsis the responsibility of all
cumulative contributors to the future conditions, includinglocal jurisdictions, future development,
as well as other rail services that planincreases in the Caltrain corridor, in addition to Caltrain.

As described in Mitigation Measure TRA-CUMUL-1, Caltrain will work with local jurisdictions,
transportation funding agencies, and state and federal agencies to support trafficimprovements
over time as funding becomes available. While the recommended mitigation below, where feasible
to implement, would help to reduce cumulative trafficimpacts, it will take time to implementit, is
fundinglimited and may only be partiallyimplementable in the future, and it may not be feasible to
reduce all cumulative trafficimpacts to a less than significantlevel, thus the Proposed Project is
considered to make a fair-shareconsiderable contribution to significant cumulative trafficimpacts,
even with mitigation. Caltrain will fund and implement the signal and minor roadway measures
proposed in Table4-17.Otherlonger-term improvements will have to be implemented in concert
with local, regional, state, and federal partners as fundingbecomes available.

As to secondary environmental impacts of Mitigation Measure TRA-CUMUL-1, the environmental
effects of the minor roadway improvements such as traffic signal optimization and roadway

Peninsula Corridor Electrification Project EIR 4-124 December 2014
ICF 00606.12



O 00 3 O U1 » w N =

10

12
13
14
15

16
17
18
19
20

21
22
23
24
25
26
27
28
29
30

31
32
33
34

35
36
37
38
39
40
41

Peninsula Corridor Joint Powers Board Other CEQA-Required Analysis

geometry changes would likely be limited in scale and nature. Caltrain will work with other parties
when implementing this measure to apply the relevant construction mitigation measures identified
in this EIR to these minor improvements.

As to roadway major widenings or grade separations, the design and feasibility of such potential
future mitigations are unknown and unstudied at this time, and, thus, the specific environmental
impacts cannot be identified. Such major improvements will need to have their own environmental
review as appropriate?9, as they can have substantial environmental impacts depending on their
design and location and their construction can be highly disruptive and, thus, as a conservative
assumption, their secondary environmental impacts are considered significant and unavoidable.

Mitigation Measure TRA-CUMUL-1: Implement a phased program to provide traffic
improvements to reduce traffic delays near at-grade crossings and Caltrain stations

The proposed signalization and minor roadway mitigations in Table 4-18 will be fully funded by
Caltrain as they are directly related to the Proposed Project impact compared to 2040 No
Project conditions. The performance standard for the project impacts compared to the No
Project conditions are the significance criteria used in this EIR.

Other long-term mitigation, such as grade separations, cannot be committed to by Caltrain at
this time due to funding limitations, but Caltrain will work with local jurisdictions and funding
partners to support such improvements as funding becomes available. JPB will coordinate with

local jurisdictions during the design phase of roadway mitigation measures that affect roadways
under local jurisdiction.

Caltrain, in cooperation with local agencies and other parties, will support a phased program
seeking to improve local roadway conditions along the Caltrain corridor near at-grade crossings
and Caltrain stations where cumulative impacts have been identified and where the Proposed
Project makes an adverse contribution to traffic delays. Separate from the specific Table 4-18
mitigation, given that there are multiple contributors to cumulative traffic conditions, Caltrain is
only responsible to fund its fair share for other necessary improvements with local jurisdictions,
future land use development as well as other rail services responsible to fund their fair share as
well. Fair share shall be determined by cumulative contributions to future traffic levels or delays
at identified significant cumulatively affected intersections and roadways determined using
traffic modelling.

In the long run, where adequate funding is available, there are a variety of technically feasible
The following traffic improvements that would help to reduce cumulative traffic delays at
intersections near at-grade crossings and Caltrain stations including, but not limited to the
following options:

e Traffic signal optimization: Signal timing optimization ean-be-performed-toreduce-delayat
grade-erossings-—This can include optimizing the cycle time, splits, and phasing. In addition,

for closely spaced intersections, optimizing the offset and better signal coordination can also
reduce delay. Signal optimization was-eonsidered is proposed as a mitigation measure at a
number of study intersections as shown in Table 4-18 Table4-17. Caltrain will fund and
implement the signalization in Table 4-18 as these impacts are directly related to Proposed
Project impacts as they are identified relative to 2040 No Project conditions.

20 As noted above, grade separations are statutorily exempt from CEQA.
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e Roadway Geometry Changes: Changing the roadway geometry can also help reduce
intersection delay. This can include changing the roadway width by widening the street or
changing the existing geometry configuration through restriping. Intersection #43 (Main
Street and Middlefield Road) and Intersection #64 (El Camino Real and Alma Street and
Sand Hill Road) are examples of where roadway geometry could be altered as a mitigation
measure to reduce intersection delay. Mere-detailed-information-can-befound-Roadway

changes are proposed in Table 4-18 Table4-17. Caltrain will fund and implement the
roadway improvements in Table 4-18 as these impacts are directly related to Proposed

Project impacts as they are identified relative to 2040 No Project conditions.

® (Grade Separations: Given the costs and disruption of major roadway widenings and grade
separations?!, Caltrain cannot commit at this time to a comprehensive program of
improvements that would address all cumulative impacts in the future, because it does not
have the identified funding and does not expect to receive sufficient funding in the
foreseeable future. However, Caltrain, in cooperation with local jurisdictions, transportation
funding agencies, and state and federal agencies, will support incremental grade separations
at locations of cumulative traffic impacts over time as funding becomes available. Caltrain
will work with local, state, and federal partners to establish priorities for roadway
improvements grade separations to be implemented as funding becomes available. Caltrain
will also work with other rail parties to seek funding participation from multiple parties on
a fair-share basis in proportion to traffic contributions or project contributions to traffic

delays.
e Road Closures: One option for managing local traffic is to close roadways at grade crossings

and reroute traffic via alternative roadways. This option may not be feasible or acceptable to
local jurisdictions at many, if not all locations.

This mitigation is funding limited as it relates to major road widenings and grade separations
and will likely take many decades to implement. As noted above, the JPB is committed to
implementing the improvements shown in Table 4-18 in a phased program as needed to address
the Proposed Project’s effects on local traffic.

Transit Services

As described in Section 3.14, Transportation and Traffic, the Proposed Project would not conflict or
create inconsistences with adopted transit plans, guidelines, policies or standards adopted by
project area cities, counties, the MTC, or the State of California. The Proposed Project has a beneficial
effect on transit plans as it implements a long-planned for increase in Caltrain service and

modernization. Table 4-19 shows the modelled ridership for the Caltrain system in 2040 (from

Appendix D). Table 4-20 shows the modelled ridership for connecting transit systems in 2040 (from

Appendix I).

21 While grade separations are a technically feasible way to reduce cumulative traffic impacts at the at-grade
locations, it is a highly expensive mitigation strategy. As discussed above, Caltrain supports future efforts at grade
separation where acceptable to local communities and where local, state, and federal funding can be obtained to
fund these improvements. However, using an average assumed cost of $50 to $100 million per crossing (grade
separations can cost much more sometimes), grade separating all existing 42 at-grade crossings would cost $2.1 to
$4.2 billion. Grade separating only 17 locations that are nearest the 17 significant unavoidably impacted
intersections noted above could cost $850 million to $1.7 billion. The budget for the Proposed Project is $1.225
billion by comparison. Thus, Caltrain cannot commit to a comprehensive program of grade separations at this time.
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The amount of Caltrain ridership to the Transbay Transit Center will depend on the amount of

Caltrain service to the TTC. The system-wide ridership model evaluation (Appendix 1) was

conducted assuming that two trains per peak hour per direction would go to the TTC. This

assumption of two trainsis based on the operational studies to date by Caltrain given the current

TTC design of 3 platforms for HSR and two platforms for Caltrain. This assumption was for EIR

evaluation purposes only and does not limit the number of trains that may travel to TTC. T]PA has

also conducted ridership studies and has found higher levels of ridership for the TTC with increasing

service levels. The comparison of potential ridership atthe 4th and King Station and the TTC with

varying service levels is shown in Table 4-21.

Table 4-19. Daily Ridership Projections, 2040 No Project and Project Scenarios®

Station Existing Conditions

2040 No Project

2040 Project

Transbay Transit Center

4t and King
22nd Street

Bayshore
South SF
San Bruno
Millbrae

Broadway
Burlingame
San Mateo
Hayward Park
Hillsdale
Belmont

San Carlos

Redwood City
Atherton

Menlo Park

Palo Alto
California Avenue

San Antonio
Mountain View
Sunnyvale
Lawrence
Santa Clara

College Parkb
San Jose Diridon
Tamien

Total
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10,60

1,88

:

:

109,590

Note: Daily Ridershipis presented as passenger boardings, defined as the number of passengers who board a train

at a given station (notboardings plus alightings). Numbers may not match totals due to rounding.

a_Excludes boardings south of Tamien Station.

b No serviceincreases are proposed at the College Park Station and ridership at this station is very low at present

(118 boardings /day). While College Park boardings are included in overall system ridership estimates, no

analysis oflocalized traffic around this station was conducted given the low level of boardings and lack of

proposed service increases.
Source: Appendix D
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Table 4-20. Estimated Daily Ridership, Proposed Project and No Project Alternative

Operator 2013 Observed 2040 No Project 2040 Project (& DTX/TTC)
Caltrain 47,100 83,900 111,100
BART 366,600 678,900 676,900
SamTrans Bus (Local and BRT) 39,800 103,200 100,000
VTA Light Rail 34,600 129,300 129,900
VTA Bus 103,100 246,100 247,100
(Local and BRT)

MUNI Metro 173,500 252,200 250,100
MUNI Bus 531,700 736,600 740,200
Shuttles (Caltrain + Private) NA 20,700 27,000
Total 1,297,700 2,311,600 2,332,600

Source: Appendix I, Ridership Technical Memorandum

Table 4-21. Comparison of Potential Caltrain Ridership to TTC with Varying Service Level Assumptions

(Boardings and Alightings by Station)

Transbay
4th and King/ Transit Total of 2
Service 4th and Townsend Center Stations
Cambridge Systematics 6 trains to 4th and King 30,900 N/A 30,900
2009) (1 6 trains to 4th and Townsend and to TTC 17,100 31,500 48,500 (2)
PCEP DEIR System- 6 trains to 4th and King 31,782 N/A 31,782
wide Ridershi 4 trains to 4th and King 29,058 17,053 46,112 (2)

Modelling (2014) (3)

2 trains

to 4th and Townsend and TTC

Notes:

For 2030. Estimates prepared in 2008 based on pre-recession growth forecasts.

Totals may not match due to rounding.

For 2040. Estimates prepared in 2013 based on post-recession growth forecasts.

Below, potential cumulative effects on transitinfrastructure and other cumulative transit projects

are discussed.

Need for Transit Infrastructure due to Ridership Increase

Cumulative growth in the region will increase demand for increased transit service. The Proposed
Project is one of many projects in the planning phase to address thatincreased demand. Table 4-3

includes a number of key other transit projects as well, but there are many other regionally

significant transit improvement efforts not included in Table 4-3 because they are in locations more
distant from the Caltrain ROW.

One concern is that the Proposed Project, might resultin increased ridership not only for Caltrain
butalso for other transit systems. The increase in ridership on other systems alone is not a concern
for the CEQA evaluation, unlessthatincrease ininduced ridership would resultin changes in
physical conditions such as through the construction of additional transportation infrastructure to
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addressthe increased ridership. As discussed in Section 3.14, Transportation and Traffic, the
Proposed Project is not expected to resultin a significant change in ridership for other transit
services that would resultin the need for new transportation infrastructure. As shown in Appendix
L Ridership Technical Memorandum, Table 4-20, compared with 2040 No Project conditions, the
Proposed Project is expected to slightly lower ridership on BART, SamTrans, and Muni MUNI Metro
and slightly increase ridership on VTA light rail (0.5 percent), VTA bus (0.4 percent) and Muni-MUNI
bus (0-5 3 percent). Like Caltrain, other transit providers must plan for their future needs and
construct the facilities to meet their system rider demands as feasible given funding availability. The
Proposed Project would also contribute substantially toincreases in Caltrain and private shuttles.
Where the Proposed Project would resultin increased busridership (VTA, Muni MUNI, and
shuttles), it is not expected to require substantial new facilities to support the increase, although it
would contribute to the need for bus shelters, stops, and maintenance facilities. Where the Proposed
Project would contribute to VTA light-rail ridership, it may contribute to the need for additional
light-rail infrastructure, which might result in environmental impacts during construction.

Because infrastructure improvements for transit services other than Caltrain and their funding are
outside the responsibility of the JPB, the responsibility for managing the environmental effects of
any additional transit facilities or service that might be necessary to meet future cumulative
demandslies with each transit operator. For future improvements that maybe necessary to
accommodate increased Caltrain shuttle service due to increased ridership from the Proposed
Project, such as shuttle bus stops, shelters, or other facilities, Caltrain will be required to complete
the appropriate state (and federal if required) environmental review for such improvements and
shall adopt feasible mitigation for any significant environmental impacts thus identified. For future
improvements that may be necessary to accommodate increased other transit service due to
increased ridership from the Proposed Project, the responsible transit operations will be required
complete the appropriate state (and federal if required) environmental review for such
improvements and shall adopt feasible mitigation for any significant environmental impacts thus
identified.

At thistime, it appears unlikely that the relatively modestincreases in ridership for other transit
services resultant from the Proposed Project would resultin the construction of additional transit
infrastructure that might have significant physical impacts on the environment and thus the
Proposed Project’s contribution to cumulative need for transitinfrastructureisless than
considerable.

Potential Conflicts between Proposed Project and Other Transit System Projects

Caltrain routinely coordinates with other transit system providers to facilitate Caltrain and other
system transit projects and to avoid conflicts between planning for different systems. Caltrain has
coordinated and is continuingto coordinate with CHSRA on the HSR project, TJPA on the DTX
project, BART on the Silicon Valley Extension and other projects and has not identified any conflicts
between the Proposed Project and these projects that would hinder their completion as proposed.
Similarly, Caltrain is taking into account the future service plans of other passenger rail operators
when planning for the South Terminal improvements.

At thistime, only three potential conflicts between the Proposed Project and other proposed transit
projects have been identified. If conflicts could not be resolved, there is the potential for significant
impactsin theloss of transit service which could thenresultin increased vehicle traffic and
resultant traffic congestion and air quality impacts (as well as possibly other environmental effects).
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However, as discussed below, each of the potential conflicts appears manageable withoutimpeding
other transit projects/service and/or the creation of substantial new environmental effects.

DTX

As described above, the DTX project’s 2004 FEIS/EIR included propeses-a reconfiguration of the San
Francisco 4th and King Street station yard from six at-grade platforms (12 tracks) to three at-grade
platforms (six tracks) at4th-andKing, in the southern portion of the railyard; permanent
realignment of approach tracks south of the 4th and King Station within the Caltrain right-of-way
bordering 7th Street, and a new underground station at 4th and Townsend streets. Subsequent to
the 2004 FEIS/EIR, the platform and track reconfiguration at the railyard was removed from the

DTX projectscope duringthe Preliminary Engineering phase.

TJPA clarified in its comment letter on the PCEP DEIR that the railyard platform reconfiguration
under the DTX project is limited only to work necessary to create space for DTX construction,
consistent with the current DTX scope. Based on this clarification, construction of the DTX project
would not require platform modifications either for existing Caltrain service or for proposed
Caltrain electrification service. If such reconfiguration were to be desirable in the future for other
purposes, a separate environmental review involving Caltrain (and possibly other parties) maybe

warranted to evaluate impacts of surface station and/or track reconfiguration at the 4th and King
Street Station. At present, no plans or funding have been identified to implement the surface station
and trackreconfiguration.

The DTX project could resultin two effects to the electrified Caltrain railyard and its operations.

e First,the DTX project could resultin temporary disturbances to the north side of the railyard
during construction. Caltrain has coordinated with TJPA and identified that DTX construction
may require temporary relocation of OCS infrastructure (poles and wires) in certain portions of
the railyard during construction. If fundingis identified and surface station reconfiguration and
associated approach track relocation is carried out before DTX construction, then no track
relocation at the railyard would be required as part of the DTX construction. In this scenario,
DTX construction would not impactthe OCS poles and wires that would be installed for the
reconfigured station design.

e Second, as noted previously, the DTX project also requiresrealignment of approach tracks south
of the 4th and King Station within the Caltrain ROW bordering 7t Street. This work would
require permanent relocation of the OCS poles and wires along with the realigned tracks.
Temporary or permanentrelocation of OCS poles and wires associated with 4th and King Station
reconfiguration (if not completed prior to DTX construction), would involve a minorincrease in
DTX cost compared to the overall DTX construction effort.

As described above, Caltrain ridership to the TTC will depend on Caltrain service to the TTC.
Although the modeling for this EIR assumed two trains per peak hourto the TTC and fourth to the
4t and King Station, this assumption was for EIR evaluation purposes only. Because the project
limits for the PCEP end at the 4th and King Station, the exact level of service to TTC is outside the
PCEP’s scope and is dependent on ultimate resolution of the TTC design, which is a matter to be
resolved between T|PA and Caltrain (and other parties) (which is also outside the scope of the
PCEP). The PCEP project would bringup to 6 Caltrain EMU trains per peak hour perdirection to the
4t and King Station. The total number of trains that could proceed all the way to TTC shallbe
determined in the future and will depend on ultimate platform, trackdesign, and operational
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parameters at TTC, that are yet to be determined. The PCEP does not preclude a greater number of
trains travelling to TTC.

Therefore, thereis no substantial conflict between the PCEP and the DTX/TTC projects.

Caltrain Fourth and King Terminal Platform Reconfiguration

[f the DTX platform reconfiguration prejectcould have beenbe completed before the Proposed
Project, then electrification would only need to be applied to the six tracks at the station itself.
However given fundlng constraints, full platform reconflguratlon will happen after 2020 itappears

: and, thus, that the Proposed
Project w1ll electrlfy the 12 ex1st1ng tracks at the station. ThlS will likely mean that the BTX project
platform reconfiguration will have additional construction effort to remove and relocate electrical
infrastructure atthe 4th and King Station/Yard to match the new configuration sometime after 2020 02 0

m&by-eem-pansen-te-th&e@st-of—DlX-mﬁemﬂ- leen the uncertamty asto DT-X fundlng and t1m1ng,

the electrification of the 4th and King Station asis will allow for the commencement of electrified
service with all of its identified benefits without an uncertain delay that might occur if funding for
platform reconfiguration PTX-takes some time to secure. Environmentally, the additional effort to

remove and relocate the poles and wires at the station would be a minor increase in_terminal

econflguratlon DlX—COhStructlon effort overall. ga-ven—th%need—fepDillX—te—eenstpaeuen—su-bstant-ral

Relocation of OCS poles and wires would not be a majorimpediment to future station platform
reconfiguration. The estimated cost to electrify the entire 4t and King Station and yard is $13.5
million. This cost would fall on the Proposed Project. Ifand when the 4th and King Station platforms
are reconfigured, assuming the TIPA 2004 EIS/EIR reconfiguration design, the cost to electrify the
reconfigured tracks and platforms would be $7 million. This $7 million additional cost is not
considered an insurmountable financial hurdle to platform reconfiguration, regardless of who
ultimatelyimplements the reconfiguration. Caltrain would prefer to electrify the 4th and King

Station after reconfiguration to help avoid additional cost as well as disruption to its riders, but at
this tlme due to fundlng llmltatlons that does not appear likely.22 Gait-ram—mll—eeatmuat@

SFMTA 22-Fillmore Electric Trolley Bus Re-Routing to 16" Street

SFMTA is proposing to re-route the 22-Fillmore electrictrolley bus (ETB) from its currentroute
crossing over the Caltrain ROW at 18t Street to an at-grade crossing at 16t Street. The installation
of the direct current 600-volt OCS for the electric trolley bus at 16t Street creates a conflict with the
proposed installation of the 25 kVA alternative current OCS as part of the Proposed Project.

The ETBs have an auxiliary power unit (APU) that can operate the bus without electrical power for
short distances. While it would be technically feasible for the ETB to pull down the collector poles
prior to driving through the 16t streetrail crossing (to avoid contacting the Caltrain 25 kVA OCS
wire), this is considered unacceptable from both a safety and an operational standpoint. A bus
stoppingto disconnect and re-attach the collector poles while on a railroad crossing is not safe and a

22 The Proposed Project does not include adequate funding for any station improvements or reconfiguration other
than installation of electrification infrastructure.
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bus stopping before and after the railroad crossing would delay bus service times and create traffic
safety issues.

In order to manage the conflict to allow the SFMTA projectand the Proposed Project to both go
forward, Mitigation Measure TRA-CUMUL-2 is proposed. With implementation of this mitigation,
both projects would be able to proceed and provide theirimproved transit benefits.

Mitigation Measure TRA-CUMUL-2: Implement technical solution to allow electric trolley
bus transit across 16t Street without OCS conflicts in cooperation with SFMTA

The JPB, in cooperation with SFMTA, will implement a technical solution to allow operation of
the ETB at the 16t street crossing as well as the Caltrain electrification.

Two feasible options for the SFMTA at-grade trolley crossing at 16th Street underneath the I-
280 viaduct have been identified, both of which would involve a short phase breakof the
Caltrain OCS. Both options would include a short gap in the Caltrain OCS to allow the ETB OCS to
be installed through the intersection. The short section of the ETB OCS would not be energized
to avoid any potential for contact between energized parts of the Caltrain OCS and the ETB OCS.
The options for equipment to facilitate Caltrain operations through the Caltrain OCS gap are as
follows:

e Option #1: Installation of a track-mounted transponder that automatically communicates
with special on-board equipment to open the main circuit breaker and preclude current
from reachingthe car.

O Asa Caltrain consist approachesthe 16t street crossing, the engineer would reduce the
power draw and the track-mounted transponder would instruct the individual car to
open its main breaker. Power drawn from pantographs outside the “zero-power zone”
will allow the train to move through the crossing without slowing down. After clearing
the crossing, the main breaker will close, and the power draw can be ramped up again.

0 Electric Trolley Buses will operate normally at the crossing, as the collector poles glide
along the contact wires up to 6” above the 25kV Caltrain OCS wires. Buses will
encounter a roughly 6-foot-long (the width of the Caltrain pantograph) non-energized
portion of contact wire at the crossing of each track, but can coast through thatgap on a
continuous wire structure. This type of movementis a part of normal operationsin San
Francisco.

0 This type of OCS wire structure hasbeen used previously in Seattle and in Europe.

e Option #2: Installation of a vacuum circuit breaker (VCB), which removes the requirement
for special on-board equipment.

0 The VCB solution has only been available for about 15 years and has not been
implemented on a large scale yet. This solution hasbeen utilized in newer installations
in China.

Caltrain will need to obtain regulatory clearance from the CPUC for either of these solutions. The
CPUC has not yetreleased regulations for 25kV traction power systems. The rulemaking process
is ongoing. Caltrain, in cooperation with SFMTA will work with the CPUC to obtain approval of a
technical solution for the 16t Street crossing.

December 2014
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The placement of the ETB overhead wires needs to be identified by SFMTA in coordination with
Caltrain as the ETB needsto cross in the lane with the overhead wiresin order to avoid any
power interruption for the bus while crossing the rail line.

The following issues will be resolved during design of the improvement: wire height for the 22-
Fillmore OCS, reliability of the Caltrain on-board (transponders), or off-board equipment,
(vacuum circuit breakers), and emergency operating proceduresin case of failure.

In addition, Caltrain will work with SFMTA to identify any design, maintenance, or emergency
contingency considerationsimportantto the design of the crossing system to minimize
additional maintenance effort or materials for SFMTA during operations and to identify
emergency response actions in the event of any wire entanglement at the crossing.

BART Millbrae Tail Tracks

As described above, the BART Millbrae Tail Track project would extend the existing tail tracks atthe
BART Millbrae Station 200 to 300 feet southward on BART property. In thisarea, the OCS would be
installed within the Caltrain ROW so there should be no conflicts with the BART extension project.23

Pedestrian Facilities

Cumulative projects could also affect pedestrian walkways and bike pathsthat cross the Caltrain
ROW or are directly adjacent to the Caltrain ROW. Blended Service improvements would have the
greatest potential to affect such facilitiesif passing tracks are proposed outside the Caltrain ROW.
For example, the Embarcaderobike path is parallel tothe Caltrain ROW and in Palo Alto and the
Middle 3 passing track option would include this portion of Palo Alto. Whether or not passing tracks
affect bicycle and pedestrian facilities would depend on location and design, which are unknown at
this time.

As discussed in Section 3.14, Transportation and Traffic, the Proposed Project would add increased
pedestrian volume to existing pedestrian facilities due to increased ridership. The existing
pedestrian facilities have been evaluated and are capable of accommodating an increase in
pedestrian traffic with the exception of pedestrian facilities around the San Francisco 4th and King
Station. Future planned pedestrian facilities are designed around the Proposed Project’s existing
alignment. Planned pedestrian facilities will be constructed to accommodate Caltrain’s existing
alignment. Therefore the Proposed Project would not contribute to cumulative impacts on
pedestrian facilities atlocations other than the 4th and King Station.

At the 4th and King Station, due to increased Caltrain ridership (with or without the Proposed
Project) in combination with increased transit ridership on connecting services including the
Central Subway and the proposed Embarcadero Streetcar extension, as well as general growth in the
4th and King Station vicinity, the capacity of some of the pedestrian facilities will be exceeded,
resulting in congested walkways and crosswalks around the station and queuingto cross local
streets. Because the Proposed Project would increase Caltrain ridership compared with No Project
conditions, the Proposed Project would contribute considerably to pedestrian usage of the 4th and
King Station area. Thus, the Proposed Project will contribute considerably to a cumulative
pedestrian facility impact at 4th and King Station.

23 As discussedin Section 3.5, Electromagnetic Fields and Electromagnetic Interference, during final design Caltrain
will assess the potential for EMI between the Caltrain OCS and BART signal and communication systems and
address it through design features such as s filters, capacitors, and inductors.

December 2014
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As discussed in Section 3.14, Transportation and Traffic, the Proposed Project would only contribute
to this impact between when the Proposed Project begins operations in 2020 2019 and when
DTX/TTC becomes operational. At that point, with ridership shifting to TTC, the Proposed Project
would no longer have a considerable contribution to pedestrian usage because the Proposed
Project’s contribution would be less than under No Project conditions.

Mitigation Measure TRA-3b (discussed in Section 3.14, Transportation and Traffic) would require
the JPB and the City and County to plan for and implement necessary pedestrian facility
improvements to the 4th and King Station and adjacent pedestrian facilities in City street rights-of-
way. Implementation of this mitigation measure would reduce the Proposed Project’s contribution
to a cumulative impactto a less than significantlevel.

Bicycle Facilities

The Proposed Project, in combination with other cumulative projects may also increase future
demand for bicycle facilities however, most plansin the project area account for increased bicycle
volumes through added bicycle infrastructure. The Proposed Project does not change the alignment
and does not impede any existing or planned bicycle projects because the new improvements are
limited to overhead infrastructure and the TPFs (which do not affect bicycle facilities).

For the Caltrain system itself, the increase in ridership over time will likely increase the demand for
bicycle facilities at Caltrain stations. Given that bike trains often operate at capacity during peak
periods under existing conditions, itis possible that capacity issues may continue in future years.
Any unmet on-board demand for bikes-on-board could be accommodated through the provision of
increased bike parking at stations. This would allow passengers to safely and securely park their
bikes before boardingthe train. If a passengeris in need of a bike to egress from their destination
station, they may also be able to use Bay Area Bike Share or travel by another mode.

As explained in Section 3.14, Transportation and Traffic, Caltrain’s Bicycle Access and Parking Plan,
includes a long-term plan to increase bicycle parking supply for a variety of user needs, improving
station access for bicyclists, working with cities to improve station bike access, as well as
considering other station-side concepts.

Mitigation Measure TRA-4b, in Section 3.14, Transportation and Traffic, would require Caltrain to
continue implementation of its current planning to improve bicycle facilities at Caltrain stations
over time to meet potential increased demand for such facilities. Thus, with mitigation, the Proposed
Project would not contribute considerably to any significant cumulative impacts on bicycle facilities.

Emergency Vehicle Access

Cumulative projects would affect existing emergency vehicle access if they resultin constrictions on
the ability for emergency responders to reach their destinations. This could occur due to physical
constraints and/or generation of traffic congestion which could impede emergency vehicles.
However, peak period traffic congestion generally does not resultin delay for emergency vehicles,
which have right-of-way and often utilize multi-lane major arterials for access. Emergency vehicles
are permitted touse transit-only lanes or other vehicle-restricted lanesif necessary.

The increase of cumulative rail traffic along the Caltrain ROW including HSR, ACE, Capitol Corridor,
DRC, the Coast Daylight and freight could resultin increased gate down times atthe at-grade
crossings along the Caltrain ROW. As discussed above, due to cumulative growth in traffic over time
due to both the land use projects (included in Table 4-3) as well as general growth in the region (as
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shown by projections in Table 4-2), traffic conditions are expected to substantially decline over the
next few decades both at the at-grade crossings of the Caltrain ROW butalso generally throughout
theregion (in spite of substantial investmentsin transit). With this cumulative growth in traffic,
emergency response times during peak hours may be adversely affected.

Despite these localized traffic delay impacts, emergency vehicle response times are a function of
travel along the entire path from their base to the incidentlocation. The Proposed Project overall
would substantially reduce overall vehicle miles travelled in the Peninsula corridor by
approximately 235,000 miles/dayin 2020 and 619,000 miles/dayin 2040 (compared with No
Project Conditions) which would substantially improve congestion on a broad general basis. Most of
the VMT reductions would be during peak hours, which is especiallyimportantin reducing
congestion. The broad-based congestion improvementis expected to more than offset the localized
effects at individual at-grade crossings and near Caltrain stations and resultin a net improvement
(compared with No Project Conditions) in the emergency response times.

As discussed in Section 3.8, Hazards and Hazardous Materials, the Proposed Project’s new OCS
would not pose an impediment toroutine emergency vehicle access.

Station Parking/Access

As described in Section 3.14, Transportation and Traffic, the Proposed Project does not interfere
with the implementation of Caltrain’s Comprehensive Access Program Policy Statement or Bicycle
Access and Parking Plan. The Proposed Project would also increase both vehicular and pedestrian
traffic around Caltrain stations butlocations with high vehicle volumes are signalized and allow
pedestrians to cross safely. No additional new at-grade crossings are planned with the Proposed
Project and the implementation of CBOSS PTC further improves safety. Under cumulative conditions,
there would be a further increase in traffic and pedestrian volumesby 2040, but a similar conclusion
appliesand the Proposed Project would not contribute considerably to any cumulative access safety
impacts.

The remainder of this section concerns station parking and access facilities.

Modeling of potential parking demand was completed for informational purposesbased on
behavioral forecasts by Fehr & Peers (see Appendix D, Transportation Analysis). Actual parking
demand will fluctuate based on day and month based on peoples changing mode of access to
Caltrain. The parking supply and demand forecasted for 2040 is shown in Table 4-22 19. Parking
supply remains the same with and without the project while parking demand increases.

Without the Proposed Project, 2040 ridership will still increases, causing parking demand that will
exceed Caltrain supplyat 11 stations. At some stations, this parking deficit will likely be absorbed by
existing non-Caltrain lots and on-street parking at stations such as San Mateo, Hillsdale and San Jose
Diridon. Four stations will have demand that exceeds both Caltrain and nearby non-Caltrain parking
supply. At the Mountain View and Sunnyvale Stations, the demand will exceed the Caltrain and non-
Caltrain parking supply by more than 100 spaces.

The cumulative parking demand presented in this analysis does not take into account parking
demand from High-Speed Rail or proposed TOD developments. TOD development could increase or
decreaselocal parking demand depending on their specific design and approach to shared parking.
HSR parking impacts will need to be assessed as part of subsequent environmental evaluation by
CHSRA as parkingdemand is highly tied to the specific timing, mode of access and schedule for HSR
service, all of which are not known in sufficient detail at this time.

Peninsula Corridor Electrification Project EIR December 2014

4-135 ICF 00606.12



Peninsula CorridorJoint Powers Board Other CEQA-Required Analysis

Table 4- 22 19. Existing and Future 2040 Cumulative Parking Supply at Caltrain Stations

Existing 2040 without Project 2040 with Project
Caltrain Caltrain Lot Parking Excess Parking Excess
Lot Parking Parking Surplus& Parking Parking Surplus& Parking
Station Utilization Supply Demand Deficit Demand® Demand Deficita Demandb
4th and King - 0 169 -169 39 77 -77 0
22nd Street - 0 514 -514 0 779 -779 157
Bayshore 13% 38 54 -16 0 114 -76 0
South SF 51% 74 75 -1 1 113 -39 39
San Bruno 22% 201 215 -14 0 304 -103 0
Millbraec 80-79% 490 332 158 0 455 35 0
Broadway 8% 122 - - - 35 87 0
Burlingame 30% 69 55 14 0 74 -5 0
San Mateo 20% 42 190 -148 0 359 -317 0
Hayward Park 3% 210 28 182 0 37 173 0
Hillsdale 86% 513 615 -102 0 1,112 -609¢ 503
Belmont 20% 375 82 293 0 135 240 0
San Carlos 32% 207 210 -3 0 243 -36 0
Redwood City 46% 553 331 222 0 588 -35 0
Athertond - 96 - - - 44 52 0
Menlo Park 33% 155 82 73 0 118 37 0
Palo Alto 87% 350 232 118 0 393 -43 43
California Avenue 31% 169 52 117 0 59 110 0
San Antonio 33% 193 47 146 0 115 78 0
Mountain View 97% 336 811 -475 119 1,379 -1,043 687
Sunnyvale 103% 391 750 -359 296 1,291 -910f 847
Lawrence 30% 122 105 17 0 143 -21 0
Santa Clara 62% 190 33 157 0 32 158 0
College Parks -- -- -- - -- -- -- --
San Jose Diridon 99% 576 239 337 0 380 196 0
Tamien 98% 275 853 -578 0 1,205 -930 301
Total Excess Demand 455 2,578
2,577

Source: Appendix D, Transportation Analysis

a High parking surplus canbe attributed to changes inland use where parking currently exists in some cases

b Excess Park and Ride demand beyond non-Caltrain lot and on-street parking

¢ Includes shared parking with BART.

d No weekday service at present. Weekday service would be restored with Proposed Project but not with No
Project.

e Includes potential loss of 10 spaces due to PS-4, Option 1.

f Includes potential loss of 10 spaces due to PS-6, Option 2.

& There is no Caltrain lotat the College Park Station. Parking is on the street. Given limited ridership and no plans
to change servicelevels, parking demand was notevaluated at this location.
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The increaseis greater with the Proposed Project due to increased ridership. As shown in Table 4-
22 19, the majority of parking deficits could be absorbed by on-street parking and/or non-Caltrain
lots where space is available.24In 2040 with the Proposed Project, parking demand will exceed the
Caltrain and Non-Caltrain parking supply at seven stations, five of which will have demands that
exceed the supply by more than 100.

At the 4th and King, Hayward Park, Santa Clara, San Jose Diridon and Tamien Stations, parking
demand decreases from the 2020 to 2040. This demand decrease can be attributed to planned
cumulative future transit-oriented development, contributing toincreasing riders who access
Caltrain via transit, walking and bicycling. It should be noted thatland use changes in the station
area contributing to parking demand decrease may decrease the parking supply as well.
Subsequently, this planned development may resultin lower parking surplus.

At most stations where impacts occur with the Proposed Project, they also occur without the project,
though to a lesser extent.

An area of substantial change for the future is the areaaround the San Jose Diridon Station. The
cumulative analysis of parking for the Diridon Station Areahasbeen recentlyassessed in the
certified 2014 Final EIR for the DSAP, which includes transitdemand. In the FEIR for the DSAP, the
City of San Jose specificallynoted in response to comments from Arena Management thatthe DSAP
EIR analysis of full buildoutincluded BART and rail electrification (City of San Jose 2014b). The

DSAP EIR’s analysis of cumulative parkingdemand isincorporated by reference for the PCEP EIR.

The DSAP proposes to meet demand generated by existing and future developmentby requiring that
new development provide off-street parking, primarily through structured or underground garages.
The DSAP projects future off-street parking ratios that would ultimately be achieved with build-out
of the DSAP and completion of the planned transit facilities, including BART and High Speed Rail.
Already a major transithub, Diridon Station is anticipated tobecome one of the busiest multi-modal
stations both in California and the western United States with the BART extension to Silicon Valley
and the High Speed Rail to San Franciscoand Los Angeles (City of San Jose 2014b).

In addition to these major investments, the DSAP also plans for a dense network of bicycle and
pedestrian facilities that will further improve access to the Plan area from the surrounding
communities. Given the planned high level of transit, bicycle, and pedestrian accessibility, itis
anticipated that more people will travel to the Diridon area using an alternative mode of
transportation than by drivingalone, thereby necessitating the need for less parking than is
currently required in Downtown for office/R&D and hotel uses(City of San Jose 2014b).

The parking demand for transit services accounted for by the DSAP under build-out conditionsis
projected to range from 1,350to 2,200. The DSAP does not propose to supply new parking facilities
specifically for transit users. Rather, the parking demand would be met through surplus spaces to be
provided in the new structures associated with future development (City of San Jose 2014b).

To continue to meet parkingdemand generated by the Arena, the existing 1,400-space
(approximately) surface lot would remain under build-out conditions. In addition, the DSAP includes
a 900-space, 2 to 3level parking structure to provide additional shared parking for the general
public. The garage would belocated at the northeast corner of St. John Street and Montgomery
Street, north of the Arena (City of San Jose 2014b).

24 There could be competition for excess parking locations with future residential or commercial development.
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Based on the projected parking ratios, maximum developmentlevels, and projected transit parking

demand, the total recommended parking supplyin the DSAP area would be approximately 11,950

spaces. As described above, parking would be supplied by future developmentin the form of
structured or underground facilities and would provide a modest surplus of just over 600 spaces

when full-build outis achieved over the 30-year life of the DSAP (City of San Jose 2014b). Thus,
while the PCEP does not propose to add any additional parking facilities as part of the project or as
mitigation, the DSAP has providing an overall approach to considering and addressing cumulative
parking taking into account planned development and planned transit and has provided for meeting
thatdemand.

Caltrain’s 2010 Comprehensive Access Program Policy Statement, emphasizes station access by
walking, transit, and bicycling over automobile access at most stations. The policy targets different
access strategies at different stations based on the station characteristics and access opportunities.
For example, the San Francisco 4th and King Station is a transit center where the access priority for
autos is the lowest priority after transit, walking and bicycle. At intermodal connectivity and
neighborhood circulator stations, auto access is not a priority. At auto-oriented stations, auto access
is the primary priority access mode followed by biking.

Since some of the parking deficits identified above are at stations where providing automobile
access is not a priority, provision of substantial additional parking facilities at these stations would
conflict with Caltrain’s Comprehensive Access Program Policy Statement. Where parking deficits are
at auto-oriented stations, provision of additional auto parking would be a priority, where feasible.
The Comprehensive Access Program Policy Statement is implemented by Caltrain in cooperation with
local jurisdictions as part of Caltrain’s long-term planning and capital improvement program;
however access improvements are implemented on a funding available basis. Caltrain also works
withlocal jurisdictions, other transit agencies, and local, state and federal funding partners to fund
improvements to access to Caltrain stations via alternatives to automobiles including transit
connections, bicycle and walking. Where future investmentsin these access modes are realized, they
will help to reduce some of the excess parking demand. Caltrain is also working with many local
jurisdictions concerning transit-oriented developmentsincluding exploring shared parking
opportunities where appropriate.

However, despite these efforts, given the funding limitations and long-term nature of Caltrain’s
implementation of its Comprehensive Access Program Policy Statement, it is likely that not all of the
parking deficits will be addressed when the Proposed Projectis in operation.

A parking deficit in and of itself, or the need to find a parking space off-site, while inconvenientis not
inherently a significant physical impact on the environment. Some station users unaware of the
parking deficits may circle25 but experienced station users will modify their behavior to take into
account the parking deficits and take alternative actions. Those actions may include arriving earlier,
using other nearby stations with available parking26, using the kiss and ride, using parking areas
further from the station, or accessing the station via other modes such as transit, biking or walking.
At the extreme, lack of vehicle parking could resultin some riders deciding to use an alternative
transit system, carpool, or drive to their destination alone. This could resultin lower Caltrain

25 While circling vehicles may resultin additional vehicle emissions, traffic and traffic noise, additional circlingis
not likely resultin substantial additional criteria pollutant emissions, traffic, or noise around Caltrain stations
above the thresholds used in this EIR.

26 For example, users of the Hillsdale Station could utilize the nearby Hayward Park and Belmont Stations, which
are forecasted to have a parking surplus in 2040.
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ridership than estimated in this EIR. As an unrealistic worst-case example, if the system deficit of
approximately 2,100 spacesin excess of the Proposed Project were to mean 2,100 fewer Caltrain
riders, then 2040 ridership would be 2 percentless than predicted. However, given that the
Proposed Project would still resultin a substantial ridership increases (approximately 25,000 in
2040 compared with the No Project conditions) even in this worst-case situation, the environmental
consequences would be less than significant as the Proposed Project benefits to regional traffic,
noise, air quality, and greenhouse gases would still be substantial (though slightly smaller). In this
scenario, the localized traffic impacts around the stations with parking deficits would be slightly
better than with full ridership.

The other potential impact of a parking deficitin and around Caltrain stations would be the potential
increased demand for additional off-site parking facilities, the construction of which mightresultin
other secondary environmental impacts. However, as described above, Caltrain expects that the
dominantresponse to parking deficits, such as they actually occur, will be behavioral change on the
part of the commuting public, rather than the speculative construction of new off-site parking
facilities.

Thus, while the Proposed Project may contribute to a cumulative parking deficit, even with
implementation of its access program, as described above this is not considered to resultina
significant environmental impact and thus the Proposed Project would not contribute considerably
to a cumulatively significantimpactrelated to air quality, noise, traffic or greenhouse gas emissions
or the secondary impacts of construction of parking facilities.

Impact to Freight Service

Cumulative rail service increases along the Caltrain corridor could have impacts upon affect-existing
freight service_in i i i

through the interaction of potential height restrictions due to OCS installation with future proposals
by freight operators to use freight equipment taller than today’s freight equipment.

As discussed in Chapter 2 and Section 3.14, Transportation and Traffic, the Proposed Project
presumes that temporal separation will not be required and thus that changes to freight operational
windows will not be necessary. Thus, this analysis focused on potential constraints on freight

heights.

The existinglevels of freight are approximately 3 round-trip trains per day in the Caltrain corridor
north of Santa Clara. On an average day there are an estimated 150 loaded cars per day hauled on
the Caltrain corridor and tonnage per loaded car ranges from 85 to 115 tons with an average of 100
tons of cargo per railcar (Greenway pers. comm.). This is only arough estimate and daily averages
can vary substantially based on economic conditions, customer needs, type of freight cargo being
handled, equipment available and other factors. Based on these assumptions, on average
approximately 15,000 tons of freightis being hauled on the Caltrain corridor per day. Assuming
truck loads of 20 to 25 tons, thisamount of rail freightis equivalent to that which could be carried
by 600 to 750 trucks loads.

Local daily freight moves along the Caltrain corridor in length vary from approximately 5 to 7 miles
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(“South City Local” from the Port of San Francisco to South San Francisco2?) to 16 to 18 miles
(“Broadway” from South San Franciscoto the Port of Redwood City) to 35 to 38 miles (“Mission Bay”
from South San Franciscoto San Jose Newhall Yard) in length. Freight hauling from more distant
locations would have much larger haulinglength. While the exact ton-miles per day hauled along the
Caltrain corridor on average each day is not known, if the daily average of 150 loaded rail cars is
evenly divided between the three daily moves, then the average freight service could be estimated
as approximately 300,000 ton-miles.

27 The San Francisco to South San Francisco round trip is not presently completed in a single night. The long-haul
trains used on the Caltrain corridor are six-axle trains and the QuintStreet Lead can only handle four-axle trains. As
a result, the trains makingthis trip must make an equipment change in mid-trip (from a six-axlelocomotive to a
four-axle locomotive and vice versa). This change involves many hours related to charging the brake system with
air, brake testing and a crew change. Thus, the round-trip takes 24 hours at present.

28_As explainedin-Se on 4 ansportation-and a he ackaage Riah Ag
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Cumulative Impacts on Freight Service due to Changes in Freight Heights and Vertical Clearances

The Proposed Project would lower the effective vertical clearance at a number of locations (such as
tunnels and overhead structures such as bridges) along the Caltrain corridor by up to several feet
due to installation of the OCS. The Proposed Project would include minor modifications at threeof
the San Francisco tunnels and at four roadway overpasses to ensure thatadequate vertical clearance
is provided to accommodate existing freight heights.

As discussed above, thereis a potential that freight service in the future may desire to use higher
freight vehicles than are currently operating on the Caltrain corridor. While the Proposed Project
would provide adequate vertical clearance for existing freight vehicles (see discussion in Section
3.14, Transportation and Traffic), it may not accommodate potential future freight vehicles that
could otherwise operate today if the OCS were not installed. Because existing freight would be
accommodated, this would not be an impact over baseline. However, there is a potential for a
cumulative impact when combining the effect of lowered vertical clearance to accommodate with
the OCS with a change in potential freight train heightin the future.

Table 4-23 shows the resultant effective vertical clearances with the Proposed Project and identifies
whether vertical clearances with the project would be less than existing effective vertical clearances.
As shown in Table 4-23, if current freight equipmentisused, then there would be no impact. If
higher equipmentis proposed, it would be constrained compared to existing conditions, north of the
San Francisquito Bridge to Bayshore and at the Lafayette Pedestrian Overpass.

Peninsula Corridor Electrification Project EIR
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1  Table 4-23. Changesin Effective Vertical Clearance with the Proposed Project OCS

Lower than
Effective Vertical Clearance with OCS Existing Effective
Existing Effective Clearance(1) 2) Clearance?
Existing Allowable
TRA Clearance Effective Clearance Freight Plate Height / Effective Allowable Plate
Milepost Bridge (CL) Over CL Heights Plate (3) Clearance Over CL. Height /Plate (3) (Y/N)
0.52 Signal N/A 22.48 (MT-1) 15.50 / C 15.50 / C 20.44 (MT-1) 15.50 / C(4) N
Cantilever 23.70 (MT-2) 21.66 (MT-2)
0.70 Signal N/A 27.59 (MT-3) 1550 / C 1550 /C 25.55 (MT-3) 15.50 / C(4) N
Cantilever 28.07 (Lead Track) 26.03 (Lead
Track)
0.88 Signal N/A 25.45 (MT-1) 1550 / C 1550 /C 23.41 (MT-1) 15.50 / C(4) N
Cantilever 25.59 (MT-2) 23.55 (MT-2)
1.10 Signal Bridge N/A 25.45 (MT-1) 15.50 / C 1550/ C 22.74 (MT-1) 15.50 / C(4) N
25.59 (MT-2) 22.64 (MT-2)
Signal Bridge N/A 23.12 (MT-1) 1550 / C 15.50 / C 21.08 (MT-1) 15.50 / C(4) N
23.12 (MT-2) 21.08 (MT-2)
1.29 Mariposa 21.25 20.51 1550 / C 1550 /C 18.47 15.50 / C(4) N
1.33 Tunnel 1 21.92 (MT-1) 20.80 (MT-1) 15.50 / C 1550/ C 17.00 (MT-1) 15.50 / C(4) N
21.50 (MT-2) 20.60 (MT-2) 17.00 (MT-2)
22nd St 20.50 19.92 1550 / C 15.50 / C 16.84 15.50 / C(4) N
Signal N/A 24.81 (MT-1) 1550 / C 1550 /C 22.77 (MT-1) 15.50 / C(4) N
Cantilever 24.89 (MT-2) 22.85 (MT-2)
1.90 23rd St. 21.00 20.25 15.50 / C 1550/ C 17.17 15.50 / C(4) N
1.93 Tunnel 2 21.74 (MT-1) 20.70 (MT-1) 1550/ C 1550 /C 17.00 (MT-1) 15.50 / C(4) N
21.33 (MT-2) 20.60 (MT-2) 17.00 (MT-2)
3.13 Oakdale 20.50 22.68 17.08 / F 17.08 / F 20.64 17.08 / F (5) N
3.19 Tunnel 3 21.33 (MT-1) 20.80 (MT-1) 17.08 / F 17.08 / F 18.00 (MT-1) 17.08 / F (5) N
21.17 (MT-2) 20.80 (MT-2) 18.00 (MT-2)
4.15 Paul Ave 19.83 19.83 17.08 / F 17.08 / F 17.79 17.08 / F (5) N
Peninsula Corridor Electrification Project EIR December 2014
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Lower than
Effective Vertical Clearance with OCS Existing Effective
Existing Effective Clearance(1) 2 Clearance?
Existing Allowable
TRA Clearance Effective Clearance Freight Plate Height / Effective Allowable Plate
Milepost Bridge (CL) Over CL Heights Plate (3) Clearance Over CL. Height /Plate (3) (Y/N)
4.27 Tunnel 4 21.08 (MT-1) 20.20 (MT-1) 17.08 / F 17.08 / F 18.00 (MT-1) 17.08 / F (5) N
21.08 (MT-2) 20.10 (MT-2) 18.00 (MT-2)
5.10 Signal Bridge N/A 23.17 (MT-1) 1892 />F 2025 /H 21.13 (MT-1) 18.92 / >F (6 Y
23.08 (MT-2) 21.04 (MT-2)
23.33 (MT-3) 21.29 (MT-3)
23.24 (MT-4) 21.20 (MT-4)
23.60 (Lead Track) 21.56 (Lead
Track)
5.48 Signal Bridge N/A 28.18 (MT-1) 1892 />F 2025 /H 26.14 (MT-1) 18.92 / >F (6 Y
28.36 (MT-2) 26.32 (MT-2)
28.20 (MT-3) 26.16 (MT-3)
28.52 (MT-4) 26.48 (MT-4)
5.83 Signal Bridge N/A 27.36 (MT-1) 1892 />F 20.25/H 25.32 (MT-1) 18.92 / >F (6 Y
27.42 (MT-2) 25.38 (MT-2)
27.55 (MT-3) 25.51 (MT-3)
27.57 (MT-4) 25.53 (MT-4)
27.57 (Lead track) 25.53 (Lead
Track)
6.29 Signal Bridge N/A 27.68 (MT-1) 1892 />F 20.25/H 25.64 (MT-1) 18.92 / >F (6) Y
27.61 (MT-2) 25.57 (MT-2)
27.90 (MT-3) 25.86 (MT-3)
27.87 (MT-4) 25.83 (MT-4)
28.06 (Lead track) 26.02 (Lead
Track)
6.95 Signal Bridge N/A 28.10 (MT-1) 1892 />F 2025 /H 26.06 (MT-1) 18.92 / >F (6 Y
28.03 (MT-2) 25.99 (MT-2)
27.91 (MT-3) 25.87 (MT-3)
28.01 (MT-4) 25.97 (MT-4)
Peninsula Corridor Electrification Project EIR December 2014
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Lower than
Effective Vertical Clearance with OCS Existing Effective
Existing Effective Clearance(1) 2 Clearance?
Existing Allowable
TRA Clearance Effective Clearance Freight Plate Height / Effective Allowable Plate
Milepost Bridge (CL) Over CL Heights Plate (3) Clearance Over CL. Height /Plate (3) (Y/N)
8.24 Signal N/A 28.09 (MT-1) 1892 />F 20.25/H 26.05 (MT-1) 18.92 / >F (6 Y
Cantilever 27.94 (MT-2) 25.90 (MT-2)
8.60 Oyster Point N/A 22.19 1892 />F 20.25/H 20.15 18.92 / >F (6 Y
Parkway
9.10 Signal Bridge N/A 21.59 (MT-1) 1892 />F 20.25/H 19.55 (MT-1) 18.92 / >F (6 Y
21.64 (MT-2) 19.60 (MT-2)
13.71 Signal Bridge N/A 29.15 (MT-1) 1892 />F 20.25/H 27.11 (MT-1) 18.92 / >F (6 Y
29.10 (MT-2) 27.06 (MT-2)
29.02 (MT-3) 26.98 (MT-3)
14.14 Signal Bridge N/A 28.32 (MT-1) 1892 />F 20.25/H 26.28 (MT-1) 18.92 / >F (6 Y
28.40 (MT-2) 26.36 (MT-2)
28.20 (MT-3) 26.16 (MT-3)
26.20 Signal Bridge N/A 28.08 (MT-1) 1892 />F 20.25/H 26.04 (MT-1) 18.92 / >F (6 Y
28.06 (MT-2) 26.02 (MT-2)
28.09 (MT-3) 26.05 (MT-3)
26.35 Signal N/A 27.74 (MT-2) 1892 />F 20.25/H 25.70 (MT-2) 18.92 / >F (6 Y
Cantilever 27.62 (MT-4) 25.58 (MT-4)
27.12 Signal Bridge N/A 27.60 (MT-1) 1892 />F 2025 /H 25.56 (MT-1) 18.92 / >F (6) Y
27.62 (MT-2) 25.58 (MT-2)
27.58 (MT-3) 25.54 (MT-3)
27.70 (MT-4) 25.66 (MT-4)
29.69 San 21.75 21.05 1892 />F 2025 /H 19.11 18.92 / >F Y
Francisquito
34.00 San Antonio N/A 22.14 1892 />F 20.25/H 19.62 18.92 / >F (6 Y
Ave.
36.50 Hwy 85 N/A 22.14 1892 />F 2025 /H 20.10 18.92 / >F (6) Y
36.88 Whisman Rd. N/A 22.47 1892 />F 20.25/H 20.43 18.92 / >F (6 Y
Peninsula Corridor Electrification Project EIR December 2014
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Lower than
Effective Vertical Clearance with OCS Existing Effective
Existing Effective Clearance(1) 2 Clearance?
Existing Allowable
TRA Clearance Effective Clearance Freight Plate Height / Effective Allowable Plate
Milepost Bridge (CL) Over CL Heights Plate (3) Clearance Over CL. Height /Plate (3) (Y/N)
38.60 Mathilda Ae. N/A 22.37 1892 />F 20.25/H 20.33 1892 / >F (6 Y
39.40 Pedestrian N/A 21.85 1892 />F 2025 /H 19.81 18.92 / >F (6) Y
Overpass
39.46 Signal Bridge N/A 27.86 (MT-1) 1892 />F 20.25/H 25.82 (MT-1) 1892 / >F (6 Y
27.75 (MT-2) 25.71 (MT-2)
27.93 (MT-3) 25.89 (MT-3)
27.71 (MT-4) 25.67 (MT-4)
40.14 Signal Bridge N/A 29.28 (MT-1) 1892 />F 20.25/H 27.24 (MT-1) 1892 / >F (6 Y
29.22 (MT-2) 27.18 (MT-2)
29.38 (MT-3) 27.34 (MT-3)
29.44 (MT-4) 27.40 (MT-4)
40.75 Lawrence N/A 22.13 1892 />F 20.25/H 20.09 1892 / >F (6 Y
Expressway
40.90 Signal Bridge N/A 27.17 (MT-1) 1892 />F 20.25/H 25.13 (MT-1) 1892 / >F (6 Y
27.15 (MT-2) 25.11 (MT-2)
27.29 (MT-3) 25.25 (MT-3)
27.24 (MT-4) 25.20 (MT-4)
41.51 Signal Bridge N/A 27.82 (MT-1) 1892 />F 20.25/H 25.78 (MT-1) 20.25 /H N
27.80 (MT-2) 25.76 (MT-2)
27.81 (MT-3) 25.77 (MT-3)
27.91 (MT-4) 25.87 (MT-4)
42.50 San Tomas N/A 22.37 1892 />F 20.25/H 21.33 20.25 /H N
Expressway
43.65 Lafayette N/A 22.25 1892 />F 20.25 /H 20.21 18.92 / >F Y
Pedestrian
Overpass
45.90 1-880 N/A 22.46 20.25 / H 20.25 /H 20.42 20.25 /H N
46.15 Hedding Ave. N/A 22.07 20.25 /H 20.25 /H 20.25 20.25 /H(7) N
Peninsula Corridor Electrification Project EIR December 2014
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Lower than
Effective Vertical Clearance with OCS Existing Effective
Existing Effective Clearance(1) 2 Clearance?
Existing Allowable
TRA Clearance Effective Clearance Freight Plate Height / Effective Allowable Plate
Milepost Bridge (CL) Over CL Heights Plate (3) Clearance Over CL. Height /Plate (3) (Y/N)
46.34 Signal N/A 24.06 (MT-2) 20.25 /H 20.25 /H 22.02 (MT-2) 20.25 /H N
Cantilever
46.50 Signal N/A 27.23 (MT-2) 20.25 /H 20.25 /H 25.19 (MT-2) 20.25 /H N
Cantilever 27.50 (MT-3) 25.46 (MT-3)
47.0 Cahill Station 15.67 Structure _does not 20.25 /H 20.25 / H N/A N/A N
exist
47.05 Signal Bridge N/A 27.88 (MT-2) 20.25 /H 20.25 /H 25.84 (MT-2) 20.25 /H N
28.05 (MT-3) 26.01 (MT-3)
28.13 (Lead Track) 26.09 (Lead
Track)
47.30 Signal Bridge N/A 23.56 (MT-2) 20.25 /H 20.25 /H 21.52 (MT-2) 20.25 /H N
23.44 (MT-3) 21.40 (MT-3)
47.89 San Carlos 22.17 21.53 20.25 /H 20.25 /H 20.25 20.25 /H (7) N
Ave.
49.13 Signal N/A 23.08 (MT-2) 20.25 /H 20.25 /H 21.04 (MT-2) 20.25 /H N
Cantilever
50.55 Signal N/A 27.76 (MT-2) 20.25 /H 20.25 /H 25.72 (MT-2) 20.25 /H N
Cantilever
50.59 Curtner Ave. N/A 21.99 20.25 /H 20.25 /H 20.25 20.25 /H (7) N
50.65 Signal N/A 27.72 (MT-2 20.25 /H 20.25 /H 25.68 (MT-2) 20.25 /H N
Cantilever
51.08 Private N/A 21.96 20.25 /H 20.25 /H 20.25 20.25 /H N
Overpass
51.64 Signal N/A 25.24 (MT-2) 20.25 /H 20.25 /H 23.20 (MT-2) 20.25 /H N
Cantilever
Peninsula Corridor Electrification Project EIR December 2014
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Lower than
Effective Vertical Clearance with OCS Existing Effective
Existing Effective Clearance(1) 2 Clearance?
Existing Allowable
TRA Clearance Effective Clearance Freight Plate Height / Effective Allowable Plate
Milepost Bridge (CL) Over CL Heights Plate (3) Clearance Over CL. Height /Plate (3) (Y/N)

Notes:

Existing effective clearance is defined as the existing clearance measured over the centerline of the track minus 6 inches of dynamic envelope per Caltrain
Standards

Effective vertical clearance with OCS is defined as existing clearance measured over the centerline of the track minus 1.5 feet of OCS structure depth and
1.04 feet of electrical clearance envelope. Includes Proposed Project notching/lowering at several tunnels and track lowering at 4 underpasses (see
Section 3.14)

Allowable Plate Height / Plate takes into account for clearance restrictions downstream. Allowable Plate Height / Plate at tunnels are not constrained by
measurement over center line of track but by the tunnel walls. Plate Heights are as defined by AAR: Plate C = 15.50’; Plate F = 17.08’; Plate H = 20.25’. Due
to the shape of the tunnels, a vehicle with a height greater than Plate C, 15.50’ can clear through the tunnels depending on the width of the vehicle.
Effective vertical clearance North of Tunnel 3 is constrained by Tunnels 1 and 2. Design considerations from the project will maintain clearance for a Plate
C

Effective vertical clearance from Bayshore to the Quint Street Lead to the Port of SF is constrained by Tunnels 3 and 4. Design considerations from the
project will maintain clearance for a Plate F.

Effective vertical clearance from Bayshore to the Butterhouse Spur at MP 41.4 restricted to 18.92’ due to San Francisquito Bridge clearance. Actual
physical clearance with OCS may be higher than effective clearance.

Project design to provide Plate H clearance.

Analysis assumes that MT-1 South of CP Coast at MP 44.0 (MP 43.4) is not electrified and thus there’s no change to existing MT-1 clearance or impact to
freight traffic South of CP Coast.

Peninsula Corridor Electrification Project EIR December 2014
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The potential restriction of the ability to utilize higher freight trains would most likely resultin the
continued use of freight equipment similar tothatused at present which would conform to the
clearances provided with the Proposed Project. This could potentially mean reliance on longer
trains using lower cars for future expanded freight service. Alternatively, freight could be diverted to
other modes (such as truck) or to other destinations (such as the Port of Oakland or Port of
Richmond).

At present, approximately three round-trip freight trains operate in this part of the Caltrain corridor.
and; This could increase to perhaps four round-trip trainsby 20202%and as shown in Table 4-8
perhaps six round-trip freight trains by 2040. Since the existing freight can be accommodated by the
Proposed Project, the maximum potential diversion to other modes would be three round-trip
freighttrainsby 2040. It is probable that the additional trains would just use lower train cars similar
to existing freight trains and no diversion would occur due to changes in height. The South City Local
would likely not be affected because tunnel heightsalready heavily constrain potential equipment
and the Proposed Project would accommodate existing freight heights. Itis also likely that any
additional mid-Peninsula freight moves could also be accommodated by using freight equipment
similar to existing freight equipment. Thus, a base case was analyzed assuming that the freight
associated with one future daily round-trip train from South San Francisco to San Jose mightbe
diverted to trucks because of Proposed Project height changes with the OCS in 2020. Amore
extreme case of diverting all new freight (three daily round trips over existing freight levels) to
trucks was also analyzed for 2040.

Analysis of Environmental Effects due to Potential Diversion of Small Amounts of Freight from Rail to
Trucks

Business effects by themselves would not be considered environmental impacts, unless somehow
the change in train operations would resultin secondary physical environmental impacts. Such
effects would only occur if there wasa diversion of freight from rail to trucks (or other modes)
which would then resultin secondary environmental impacts such as additional traffic, noise,
criteria pollutant emissions or GHG emissions compared with rail freight operations, which are
discussed below.

Traffic

Ifthe freight associated with one additional South San Francisco-San Jose freight train with 50
loaded carswere diverted to trucks (assuming 100 tons of cargo perrailcar), then the
approximately 5,000 tons of freight would need to be carried by 200 to 250 trucks. Assumingan 80
mile round trip for trucks, the additional regional miles would be 16,000 to 20,000 miles.

As discussed in Section 3.14, Transportation and Traffic, and this section, the Proposed Project
would lower Regional VMT by 235,000 milesin 2020 and 619,000 milesin 2040 (with Caltrain Full
Electrification) compared with No Project conditions. The VMT reduction would particularly benefit
traffic congestion on major arterials and freeways used for longer-distance commutes. The resulting
reduction in regional VMT emissions would be vastly larger than the potential increased truck traffic
if the freight from the one example daily freight train from South San Franciscoto San Jose were
diverted to trucks. This conclusion would hold even if the amount of diverted freight daily consisted

29 The cumulative growth in freight for Table 4-8 was assumed to be 4 percent per year. At this rate, by 2020,
freight could increase from 3 to 4 round-trip trains on the Redwood City to San Francisco segment.

December 2014
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of all three new daily trains. As a result, the diversion of limited amounts of freight from train to
truck is not identified as a significant cumulative regional traffic impact as the positive regional
traffic benefits of the Proposed Project would vastly outweigh the likely regional traffic effects of
potential diversion of small amounts of freight traffic.

However, the diversion of freight from one round trip train to truck could resultin 200 to 250
additional truck trips per weekday along the congested San Francisco Peninsulaby 2020. Diversion
of freight from three round trip trains would add 600 to 750 truck trips per weekday by 2040.
Without knowing specific routing and timing, it is difficult to make conclusions about the impact on
traffic congestion. Where truck routing is during peakhours on localized intersections with failing
conditions that the Proposed Project does not benefit, additional truck traffic potentially diverted
from the Caltrain corridor could contribute to significant cumulative localized traffic impacts.

Noise

For noise, thereis a tradeoff between freight train noise along the Caltrain ROW and truck noise
along truck haul routes. While train noise would be lowered along the Caltrain corridor, trucknoise
would be increased along haul routes. Existing freight train noise crosses through a mix of
residential, commercial, and industrial areas along the Caltrain corridor between San Jose and San
Francisco. Without knowing specific truck routing and timing (day or night), itis difficult to make
site-specific conclusions about the sensitive receptors affected by potentially increased truck traffic.
Regionally, the diversion of freight to trucks is unlikely to resultin substantial increase in the
number of sensitive receptors along truck haul routes compared with the relatively high number of
sensitive receptors affected by freight noise alongthe Caltrain corridor already. However, it is
possible that there maybe localized noise increased due to diverted freight truck traffic and, thus,
that diverted truck hauling could contribute to potential cumulative noise along new truck haul
routes.

Air Quality

Freighttrains are considered more efficient than trucks for long-hauling of materials and thus result
in less overall criteria pollutant emissions on a ton-mile basis. For example, arecent study of
increasing freight rail transport for goods from the Salinas Valley concluded that criteria pollutants
could be reduced by 12 to 45 percent (depending on the pollutant) compared with current hauling
by truck (Transystems 2011). The EPA has noted that, on a ton-mile basis, trainsare 2 to 4 times
more fuel efficient and have one-half to one-third the NOx emissions compared with trucks (USEPA
2010).One comparison of trainsvs. trucks described that railroads carry 455 ton-miles/gallon of
diesel vs. 105 ton-miles/gallon of diesel for trucks (Brown and Hatch 2002).

As an example, the additional freight train trip per day carrying 5,000 tons (50 loaded cars) one-way
from San Francisco to San Jose (distance of 37 miles/185,000 ton-miles) could not be
accommodated, the daily increase due to truck emissions was estimated as approximately 102 101
to 204 202 pounds (Ibs) of NOx (using EPA assumptions noted above) which would easily exceed the
BAAQMD’s daily threshold of 54 1bs/day for NOx. 30

As discussed in Section 3.2, Air Quality, the Proposed Project would lower NOx emissions by
5662,4001bs/dayin 2020 and 1,4001,6001bs/dayin 2040 (with Caltrain Full Electrification)
compared with No Project conditions. This reduction in NOx emissions would be-vastlylarger than

30 Calculations are provided in Appendix B, Air Quality and Greenhouse Gas Analysis Technical Data.
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the potential increased NOx emissions if the example daily freight trip from South San Francisco to
San Jose were diverted to trucks for 2020. For 2040, this conclusion would hold even if the amount
of freight diverted daily were two to three times larger than estimated above for the single daily trip.
In addition, as noted above, freight will continue to be able to use freight equipment of the same
heights as at present, and thusthe likelihood of substantial diversion of freight to trucks is
considered very low. As a result, no significant cumulative impact to air quality is identified due to
the potential diversion of limited amounts of train freightto trucks.

Greenhouse Gas Emissions

As noted above, freight trains are considered more efficient than trucks for long-hauling of materials
and thusresultin less overall greenhouse gas emissions on a ton-mile basis. For example, the recent
study of increasing freightrail transport for goods from the Salinas Valley cited above also
concluded that greenhouse gas emissions could be reduced by 59 percent compared with current
hauling by truck (Transystems 2011). The EPA has also noted that, on a ton-mile basis, trains emit
one-third the GHG emissions of trucks (USEPA 2010).

[fthe example daily haul trip (described above for the air quality analysis) was diverted daily for a
period of over one yearin 2020, annual GHG emissions (using EPA estimate of one-third GHG
emissions for freightrail vs. trucks and assuming 260 days/year) would increase by approximately
2,500 metrictons of CO2e (MT COze) per year due to diversion from freight rail to trucks.3!

As discussed in Section 3.6, Greenhouse Gas Emissions and Climate Change, the Proposed Project
would lower annual GHG emissions by approximately 79,000 68,000 MT COZ2e /year in 2020 and
189,000177,000 MT COZ2e/year in 2040 (with full Caltrain electrification) compared with No Project
conditions. This reduction in GHG emissions would be vastly larger than the potential increased GHG
emissions if the example daily trip from South San Francisco to San Jose were diverted to trucks.
This conclusion would hold even if the amount of freight diverted daily were two to three times
larger than estimated above by 2040. As a result, although-adverse; no significant cumulative impact
to greenhouse gas emissions is identified due to the potential diversion of limited amounts of train
freight to trucks.

Conclusion

As described above, the actual potential for diversion of freightis considered low and the low levels
of existing and future freight can likely be accommodated even with more constrained operational
windows-and the changesin heights due to the Proposed Project OCS. Even if limited diversion of
freight from trains occurs, it is not likely to resultin significant secondary regional traffic, air quality
or greenhouse gas emissions impacts because of the positive effects of the Proposed Project.

However, there is the potential for localized noise and traffic effects as a result of diverting some
future increases in freight carried by rail to trucks because of changes in the operationalwindow or
lowered vertical height due to the OCS. This is considered a potentially significant cumulative impact
on localized noise and localized traffic.

31 Calculations are provided in Appendix B, Air Quality and Greenhouse Gas Analysis Technical Data.
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To manage the potential constraint on future freight hauling along the Caltrain corridor due to

lowered vertical clearances, Mitigation Measure TRA-CUMUL-3 is proposed. With-implementation-of

Caltrain evaluated the feasibility of providing additional vertical clearance at the San Francisquito
bridge. Due to the nature of the existing truss structure, gains in vertical clearance could only be
made by rebuilding the existing bridge. San Francisquito Bridge is a historic bridge and rebuilding or
replacing the bridge would result in the loss of its historic character. Costs would be an estimated
$48 million with a project duration of 6.5 years). Construction would require disruption to both
passenger and freight rail unless a temporary bridge were built. Construction of a temporary bridge
and/or replacement of the existing bridge would disturb San Francisquito Creek which is habitat for

listed steelhead and California red-legged frog. Construction would not be allowed to use access
from the east side of the ROW due to the presence of the “El Palo Alto” redwood tree. Disturbance on
the west side would result in disturbance of riparian vegetation. Despite the cost and environmental
damage, replacement of the bridge would only result in a minimal gain in vertical clearance (from
19’ to 20.25’). Existing freight Santa Clara to Bayshore only uses 18.92’ height freight cars at present
and there is no reason that additional trains in the future could not use the same equipment to serve
customers along the Corridor. Given the cost and environmental impact and the minimal height gain,
Caltrain does not propose to rebuild this bridge as part of Mitigation Measure TRA-CUMUL-3.

An alternative approach to the San Francisquito Bridge vertical clearance would be to provide a
short “neutral section” in which the OCS would have a non-electrified segment through the bridge.
This approach has been used for several short areas of electrified railroads in the UK in areas of

constrained overhead clearance, but has only been recommended for low speed, low frequency
branch lines (Network Rail 2013, Network RUS Alternative Solutions). Mitigation Measure TRA-

CUMULS-3 requires assessment of the feasibility of a neutral section for the San Francisquito Bridge

location. If a neutral section is feasible while supporting project service objectives and safety, then
Mitigation Measure TRA-CUMUL-3 would require the use of neutral section at the San Francisquito
Bridge location as necessary to accommodate actual freight use of Plate H equipment north of Santa
Clara (as noted previously, at present freight operators are not using Plate H equipment north of San
ose).

However, if a neutral section is not feasible at San Francisquito Bridge, freight heights from
Bayshore (MP 5.5) to the Butterhouse Spur (MP 41.4) would be limited to 18.92’ (Plate F+) which is

the height of current equipment, but is less than the existing effective clearance on this segment of
approximately 20.25’ (Plate H). There are no freight spurs from the San Francisquito Bridge (MP

29.7) to the Butterhouse Spur (MP 41.4), so Mitigation Measure TRA-CUMUL-3 only includes
improvements south of the Butterhouse Spur if a neutral section is not feasible at the San
Francisquito Bridge.

Thus, with Mitigation Measure TRA-CUMUL-3, vertical clearances from the south end of the project
(MP 52.0) to the Butterhouse Spur (MP 41.4) would allow Plate H equipment similar to today’s
existing effective conditions. If Plate H clearance cannot be provided at the San Francisquito Bridge
through use of a neutral section, from the Butterhouse Spur to Bayshore, Plate F+ (18.92")
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equipment could be used the same as under today’s operations, but Plate H equipment could not be
used. North of Bayshore, the project’s proposed tunnel improvements would provide the same
effective vertical clearance as present, and no additional tunnel improvements are included as

mitigation.

If Plate H clearance cannot be provided at the San Francisquito Creek Bridge through use of a

neutral section, Mitigation Measure TRA-CUMUL-3 would be limited to track lowering at the
Lafayette Pedestrian Overpass (MP 43.65) to provide Plate H clearance to allow Plate H clearance to

be able to access the Butterhouse Spur.

The residual cumulative impact would be a future constraint on train equipment to existing freight
heights from the Butterhouse Spur to Bayshore to Plate F+ (18.92") instead of the current possible
Plate H (20.25") clearance. While it is not likely that freight will be diverted to truck modes due to

this change, given that existing Plate H equipment is not used on this portion of the corridor, it is
possible there might be a mode shift for some of the future freight growth. As discussed above, this
would not be a significant regional traffic, air quality or GHG emissions cumulative impact, but might
result in some localized noise or traffic impacts, depending on location of truck haul routes, timing,
and intensity. This is considered a significant and unavoidable impact, primarily due to the concerns
described above concerning the San Francisquito Bridge.As-neted-in-MitigationMeasure-TRA-

However, if Plate H clearance can be provided at the San Francisquito Bridge through use of a
neutral section, then Mitigation Measure TRA-CUMUL-3 would require track lowering and/or
neutral sections (if feasible) at additional locations to allow Plate H equipment operation from San
Jose to Bayshore. In this scenario, Plate H clearance would be provided from San Jose to Bayshore,
similar to that available today (but not utilized) and there would not be a potential for shift of freight

from rail to truck modes and this impact would be mitigated to a less than significant level.

Mitigation Measure TRA-CUMUL-3: As warranted, Caltrain and freight operators will
partner to provide Plate H clearance as feasible between San Jose and Bayshore-site

corridor:

Caltrain and freight operators share responsibility for the potential constraints that may occur
due to the combination of a change in freight operating equipment and the installation of the
OCS.
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Bayshore to Butterhouse Spur (MP 41.4)

If freight operators identify a plan to operate freight railcars along the Caltrain corridor between
Bayshore and the Butterhouse Spur (MP 41.4) that would be hindered by the OCS installation

compared with existing conditions, then Caltrain and freight operators shall evaluate the
feasibility to provide Plate H effective vertical height clearances where needed along this

segment of the Caltrain corridor.

The evaluation shall first include a feasibility assessment of a “neutral section”, or unelectrified

segment, for the San Francisquito Bridge. If the use of a “neutral section” is feasible without
compromising project service improvement objectives or safety, then a combination of track

lowering and “neutral sections” (if feasible) shall be used to provide Plate H clearance between
Bayshore and the Butterhouse Spur (MP 41.4).

Based on current analysis (see Table 4-23) apart from San Francisquito Bridge, additional

vertlcal clearance hel,qht would be required at the followm,q locatlons to support Plate H

Avenue (MP 34.0, +0.63"), Highway 85 (MP 36.5,+0.15’), Pedestrian OverDass (MP 39.40, +0.44")
and Lawrence Expressway (MP 40.75, +.16").

If a “neutral section” is not feasible at the San Francisquito Bridge and thus the entire segment

would be constrained by the low point at the San Francisquito Bridge, then no further
improvements are required between Bayshore and the Butterhouse Spur.

Butterhouse Spur (MP 41.4) to MP 52.0

If freight operators identify a plan to operate freight railcars along the Caltrain corridor between
MP 52.0 and the Butterhouse Spur (MP 41.4) that would be hindered by the OCS installation
compared with existing conditions, then Caltrain and freight operators shall implement site
improvements to restore effective vertical height clearances where needed along the Caltrain
corridor.

Based on current analysis, the only proposed improvement in addition to the Proposed Project
tunnel notching/track lowering at the four San Francisco tunnels and the track lowering at
Hedding Avenue (MP 46.15), San Carlos Avenue (MP 47.89), Curtner Avenue (MP 50.59), a

private overpass (MP 51.08), would be track lowering at the Lafayette Pedestrian Overpass (MP

43.65).

Both Segments

Track lowering is a possible solution to rectify the reduction in clearance at constrained bridge
overcrossings, but further study will be required to determine the condition of track subgrade in
each specific area and to locate existing utilities that may impact the track lowering. If it is
determined existing utilities are in the way of potential track lowering, the existing utilities will
have to be relocated in order to achieve the desired clearance.
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Caltrain and the freight operators shall apportion any cost pursuant to the existing agreement
between the parties.

Presuming that any identified improvements will be implemented by an entity that is subject to
CEQA, those improvements would need to be analyzed for their environmental impacts, as
warranted, to determine if any additional significant impacts beyond those disclosed in this EIR
for clearance improvements (e.g., those described in Chapter 2, Project Description).
Environmental clearance shall be obtained, if necessary and required, prior to construction of
any additional site improvements.

All relevant mitigation included in this EIR would apply to any additional construction necessary
to implement this mitigation measure.

4.2 Significant and Unavoidable Environmental Impacts

Impacts related to the following topics would remain significant and unavoidable with the
implementation of mitigation.

e Construction

O

Cultural Resources - As described in Section 3.2, Cultural Resources, due to tunnel
modifications necessary to provide heights for Caltrain and freight rail cars, the
modifications to historic San Francisco Tunnel 4 may be significant and unavoidable even
with mitigation.

Noise—As described in Section 3.11, Noise and Vibration, although project mitigation would
reduce noise in many locations, given nighttime construction it may not always be possible
to reduce construction noise to a less-than-significant level.

e Operations

O

Aesthetics—As described in Section 3.1, Aesthetics, although project mitigation would
reduce tree removal/trimming effects in many locations, it may not always be possible to
replace trees in locations that would avoid significant changes in localized visual character
at individual parcels affected by tree removal /pruning. As described in Section 4.1,
Cumulative Impacts, the Proposed Project would also contribute considerably to cumulative
effects on local visual character, relative to tree removals/pruning.

Hydrology and Water Quality - As described in Section 3.9, Hydrology and Water Quality, the
Caltrain ROW, including new Proposed Project facilities may be subject to future flooding
associated with sea level rise. Although project mitigation may be able to reduce the
potential impacts of future flooding on the Proposed Project, given that effective coastal
flooding mitigation requires the involvement of multiple parties beyond Caltrain, at this
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time it cannot be concluded that future flooding impacts to the Caltrain system will be fully
avoided. As described in Section 4.1, Cumulative Impacts, this would also be considered a
potential considerable contribution to a significant cumulative impact. As described in
Section 3.9, Hydrology and Water Quality, given the Ballona Wetlands decision, it is unknown
whether or not the impacts of sea level rise on a project are properly considered significant
impacts under CEQA and thus this EIR discloses this impact for disclosure purposes in case
they are.

o Noise—As described in Section 4.1, Cumulative Impacts, with cumulative passenger and
freight rail increases along the Caltrain corridor there would be significant noise increases
affecting sensitive receptors. Where mitigation is not feasible to reduce the Proposed
Project’s noise contribution, the Proposed Project would also contribute to cumulative noise
impacts at a number of locations.

o Transportation and Traffic: As described in Section 3.14, Transportation and Traffic,
although project mitigation would reduce localized traffic impacts at a number of affected
locations, it would not be feasible to reduce all localized traffic impacts with mitigation. As
described in Section 4.1, Cumulative Impacts, the Proposed Project would also have a
considerable contribution to a significant cumulative impact on localized traffic conditions,
even with mitigation, and a potentially significant cumulative impact related to localized
traffic and noise resulting from the diversion of limited amounts of freight from rail to truck

modes (although diversion of freight to trucks is an unlikely impact).

4.3 Significant and Irreversible Environmental Changes

The Proposed Project would involve installation of OCS and TPFs along the 51-mile project corridor,
which would require the use of materials such as steel and copper, as well as fossil fuels, during
construction. The source metals used, unless they come from recycled materials, would represent an
irreversible use of resources. Fossil fuels used during construction would also represent an
irreversible use of oil and natural gas.

The Proposed Project also would require electrical energy to power the new EMUs. Section 4.5,
Energy, documents the Proposed Project’s energy consumption.

The continued diesel use, albeit substantially lower with the Proposed Project, would continue use
of non-renewable fossil fuels. To the extent that electricity supplying the Proposed Project comes
from renewable sources (hydropower, sun, wind, geothermal), it would not represent an
irreversible use of resources. To the extent that electricity supplying the Proposed Project comes
from non-renewable sources (natural gas, coal, nuclear), it would represent an irreversible use of
those resources.
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1 Permanent visual alterations would result from the Proposed Project, comprising the introduction
2 of poles and wires, and TPFs. Additionally, trees and mature vegetation would be removed and
3 pruned. Some trees and vegetation would not be replaced on-site, resulting in a physical and
4 aesthetic permanent change in certain locations. As documented in Section 3.1, Aesthetics, these
5 physical changes would alter views from residential or business areas in various locations along the
6 corridor, but they would not significantly obscure a scenic view or vista. However, even with
7 mitigation, some local visual character would be permanently altered.
8 The Proposed Project would also introduce a new source of EMF along the project alignment. As
9 detailed in Section 3.5, Electromagnetic Fields and Electromagnetic Interference, the Proposed
10 Project would likely increase the level of EMF along the perimeter of the Caltrain ROW and at
11 locations that passengers and workers frequent, such as passenger stations, on-board passenger
12 coaches and locomotives, and at the perimeter of electrical substations. The EMF environment
13 resulting from the Proposed Project would have field levels similar to those in the vicinity of
14 moderate voltage utility transmission and distribution lines, but unlike the utility environment, the
15 EMF fields from electrified Caltrain operations would be highest only during peak revenue
16 operations, lessening during lower volume periods to become nominal during the late night when
17 train service is discontinued and/or only line maintenance is proceeding. The field strengths are
18 below ranges identified as levels of concern for human health effects. While the Proposed Project
19 would permanently change the EMF field levels along the corridor as long as electrified trains
20 utilized the corridor, this change is not irreversible. If a new preferable power source were
21 identified in the future that replaced electrified service, then the EMF fields from the electrified
22 service would be removed.

23 4.4 Growth-Inducing Impacts

24 CEQA requires a consideration of a project’s capacity to induce growth.

25 Growth inducement would occur if the amount of population or employment growth projected to
26 occur as a result of the Proposed Project would exceed planned levels. Increased development and
27 growth in an area are dependent on a variety of factors, including employment and other

28 opportunities, availability of developable land, and availability of infrastructure, water, and power
29 resources.

30 A growth inducement analysis was conducted for the Proposed Project, as described in Section 3.12,
31 Population and Housing. This analysis determined that the Proposed Project’s changes in travel time
32 savings would have little to no effect on the overall growth pressures in the project corridor because
33 Caltrain serves only developed areas within a well-established rail corridor and the Proposed

34 Project would not extend this corridor or provide access to undeveloped areas.

35 4.5 Energy

36 Under the Proposed Project, use of EMUs for approximately 75 percent of Caltrain’s fleet for service
37 between San Francisco and San Jose would require electrical energy to power the new EMUs and
38 would increase electricity demand. Table 4-24 summarizes the annual direct energy consumption
39 associated with the new EMUs under the Proposed Project by year 2020 and with full electrification
40 in 2040 and compares this energy consumption to the existing Caltrain system and No Project
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conditions for 2020 and 2040. The overall energy consumption is calculated on a British Thermal
Unit (BTU) basis and accounts for both train operation and idling. Transmission and distribution

loses for electricity are included in electricity totals as well as direct electricity consumption.

Table 4-24. Annual Direct Energy Consumption

Net Direct
Direct Energy Use
Energy Use Avoided Million BTU
Diesel Electricity (million VMT (w/VMT
Scenario Train Fuel Use (gallons)a  (kwh) BTUs)b gallons/year reduction)

Existing All diesel with electricity 4,452,984 4,214,860 633.346 0 633,346

for shore power at

terminal
No Project All diesel with electricity = 5,599,784 4,214,860 792,751 0 792,751
(2020) for shore power at

terminals
Proposed SF - SJ: 75% EMUs/ 1,073,711 88,817,309 452,290 -1,718,058 237,533
Project .
(2020) 25% Diesel

Gilroy - SJ: 100% Diesel
No Project All diesel with electricity 5,725,108 4,214,860 810,171 0 810,171
(2040) for shore power at

terminals
Fully SF - SJ: Electrified 146,615 112,027,827 402,618 -2,952,584 33,545
Electrified

—[2040] Gilroy - SJ: Diesel

2_Fuel use from Appendix B, Air Quality and Greenhouse Gas Analysis Technical Data.
b BTU factors from USEPA 2004: Diesel—139,000 BTU /gallon; Electricity—3,412 BTU /kwh.

While the Proposed Project would use far more electricity than the present Caltrain system, the
Proposed Project would use far less diesel fuel. As stated in Section 3.13, Public Services and Utilities,
the electricity use in 2040 would be approximately 0.5% of the total electricity demand in San Mateo

and Santa Clara Counties. 32

As shown in Table 4-24, the Proposed Project would consume substantially less energy directly than
the current system does since it would replace diesel-powered vehicles with electric-powered
vehicles. The difference in energy consumption can be attributed to the relative efficiency of electric-
powered vehicles and the relative inefficiency of diesel-powered vehicles. The Proposed Project

itself would represent an efficient transportation option as compared to the existing Caltrain system.

Overall, there would be no significant physical environmental impact associated with the Proposed
Project’s direct energy consumption, because the project would lower overall energy consumption.

32 By way of comparison, the estimated annual electricity demand of the Facebook Menlo Park campus project
would be 27 million kWh /year (City of Menlo Park 2011). The Apple Campus 2 project in Cupertino would have a
projected electricity demand of 142 million kWh /year, but expects to supply the majority of this power from on-

site photovoltaic and fuel cell systems with the remainder from off-site renewable energy direct access power (City
of Cupertino 2012).

December 2014
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The project represents a lowering of energy use in the transportation sector compared to existing
and No Project conditions and thus there is no need per Appendix F of the CEQA guidelines to

consider alternatives with lower transportation energy use or to consider mitigation relative to
transportation energy use.

The physical environmental impacts associated with the energy infrastructure system are described

in Section 3.13, Public Services and Utilities. The Proposed Project’s increase in electricity demand
would be supported by the Pacific Gas and Electric (PG&E) existing transmission and generation
system. Section 3.2, Air Quality, also describes the emissions associated with the Proposed Project’s
electricity consumption, whereby the Proposed Project emissions would be lower than the existing
Caltrain system condition in both 2020 and 2040. The difference in emissions would be a direct

result of the Proposed Project, which would consume less diesel fuel than the existing Caltrain
system and would operate energy-efficient EMUs. Section 3.7, Greenhouse Gas Emissions and Climate
Change, states that the Proposed Project would substantially reduce operational Caltrain system
greenhouse gas emissions even with the increased electricity demand, as the electric vehicles would

be more energy efficient than the diesel-powered vehicles. In both cases, the Proposed Project
would introduce an environmental benefit relative to emissions.
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1 Chapter 5
2 Alternatives

5.1 Introduction

w

4 CEQA requires that an EIR describe a range of reasonable alternatives to the project or to the
5 location of the project that could feasibly avoid or lessen any significant environmental impacts
6 while substantially attaining the basic objectives of the project. An EIR should also evaluate the
7 comparative merits of the alternatives. This chapter analyzes the impacts of several alternatives in
8 comparison with the potential environmental impacts associated with the Proposed Project,
9 describes potential alternatives to the Proposed Project that were considered, and identifies
10 alternatives that were eliminated from further consideration and reasons for dismissal.

11 Key provisions of the State CEQA Guidelines (Section 15126.6) pertaining to the alternatives

12 analysis are summarized below.

13 e The discussion of alternatives will focus on alternatives to the project or its location that are

14 capable of avoiding or substantially lessening any significant effects of the project, even if those
15 alternatives would impede to some degree the attainment of the project objectives or be more
16 costly.

17 e The no project alternative will be evaluated along with its impacts. The no project analysis will
18 discuss the existing conditions at the time the notice of preparation was published as well as

19 what would be reasonably expected to occur in the foreseeable future if the project were not

20 approved based on current plans and consistent with available infrastructure and community
21 services.

22 e The range of alternatives required in an EIR is governed by a “rule of reason”; therefore, the EIR
23 must evaluate only those alternatives necessary to permit a reasoned choice. Alternatives will
24 be limited to those that would avoid or substantially lessen any of the significant effects of the
25 project.

26 e An EIR need not consider an alternative with effects that cannot be reasonably ascertained,

27 when implementation is remote and speculative, and if its selection would not achieve the basic
28 project objectives.

29 e The range of feasible alternatives is selected and discussed in a manner to foster meaningful

30 public participation and informed decision making. Among the factors that may be taken into
31 account when addressing the feasibility of alternatives, as described in State CEQA Section

32 15126.6(f)(1), are environmental impacts, site suitability, economic viability, social and political
33 acceptability, technological capacity, availability of infrastructure, general plan consistency,

34 regulatory limitations, jurisdictional boundaries, and whether the proponent could reasonably
35 acquire, control, or otherwise have access to the alternative site.

36 5.2  Alternatives Considered for Further Analysis

37 As discussed below in Section 5.4, Alternative Screening Process, the JPB considered a wide range of

38 alternatives suggested during the scoping process and then conducted a three-part screening

39 evaluation to select the alternatives to be analyzed in this EIR. Alternatives determined to be

40 infeasible, to not avoid or substantially reduce one or more significant impacts of the Proposed
Peninsula Corridor Electrification Project EIR 5.1 December 2014
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Project, or to not meet all or most of the project’s purpose and need were dismissed from further
analysis. An additional alternative, the Tier 4 Diesel Locomotive Alternative was added for the Final
EIR per comments on the DEIR.

Based on the screening process results, this EIR analyzes five four alternatives.
e No Project Alternative.

e Diesel Multiple Unit (DMU) Alternative.

e Dual-Mode Multiple Unit (MU) Alternative.

e Electrification with OCS Installation by Factory Train Alternative.

e Tier 4 Diesel Locomotive (T4DL) Alternative.

The Caltrain corridor includes many closely spaced stations. As a result, a key driver of train service
is the ability to accelerate and decelerate quickly. Trains that can accelerate and decelerate quickly
can be used to service more station stops, thus increasing ridership without compromising overall
travel time. Because differences in ridership will result in differences in impacts on regional traffic,
air quality and greenhouse gas emissions in this analysis, the comparative initial acceleration rates
of the different alternatives and the Proposed Project are presented in Table 5-1.

Table 5-1. Estimated Initial Acceleration Rates of Different Alternatives and the Proposed Project

Diesel Tier 4 Diesel

Diesel Locomotives  Dyal-Mode Multiple Locomotive (T4DL) Electric Multiple Units
Operator (No Project) Multiple Units Units (Proposed Project)
Initial Acceleration 0.5 (Existing) 11 (Dieseh +4 1.1 (Single) 2.1
Rate (mph/sec) 1.1 (New) 1.5 (Electric} 1.8 2.1 (Double)

1.7 (both modes)

Sources Mass. EOT 2008 Railway Gazette ~ EOT 2008 LTK 2014 (LTK- LTK 2012

(Table 3.1) 2007 Fable 3y T4)

LTK 2014 (LTK-T4) Agility 2009 Stadler 2009

Initial acceleration is not the only story. As a train continues to accelerate, the acceleration over the
course of time begins to vary more widely between the EMU and the DMU, Dual-Mode MUs (in diesel

mode) and single-diesel locomotives. A DMU or Dual-Mode MU (in diesel mode) acceleration rate
will decrease over time, while an EMU will maintain a much more stable acceleration over time.
Thus, the time it takes an EMU to reach maximum operating speed is much shorter when compared
to a DMU or Dual-Mode MU (in diesel mode), even if their initial acceleration rates are comparable.
For a single new Tier 4 diesel locomotives, the same would be true, but for train consists with two

new Tier 4 diesel locomotives, then the acceleration could roughly match the EMUs. Figure 5-1
shows the comparative acceleration times to 79 mph of the different alternatives.

The Proposed Project EMUs have a nominal deceleration rate of 2.0 mphps. In general, any multiple
unit train (EMU, DMU, or dual-mode MU) can achieve a deceleration rate in the range of the

Proposed Project EMUs. This deceleration rate is possible due to the larger quantity of traction

motors distributed throughout the train, and thus a higher contribution from dynamic braking is
possible. In contrast, locomotives only have traction motors on the locomotive, and so dynamic
braking contributes less to the overall brake rate. Therefore, deceleration rate is not necessarily a
deciding factor between EMUs, DMUs, and dual-mode MUs. However, multiple unit trains have
somewhat of an advantage over locomotive-hauled equipment (the No Project scenario and the

T4DL Alternative) in terms of deceleration rate. The new T4DLs being manufactured by Siemens
have a reported maximum braking rate of 1.8 mphps (Siemens 2013). This is the braking rate of the

Peninsula Corridor Electrification Project EIR 5.2 December 2014
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locomotive on its own and does not take into account the deceleration rate with full passenger
coaches. It is also important to note that the type of braking equipment used in addition to dynamic
braking (such as tread brakes, disc brakes, or track brakes) can affect the brake rate substantially on
any of these vehicle types. Thus, the 2.0 mphps nominal brake rate used for EMUs is a reference
point only, and could be affected by a number of different design factors.

Ridership modelling was complete for the No Project Alternative as well as the Proposed Project. No
ridership modelling was done for the other alternatives. Qualitatively, the other alternatives will
likely have lower ridership due to inferior performance compared to the Proposed Project. In order
to provide a conservative analysis, it was assumed that the non-electrification alternatives would
have the same ridership in 2020 as the Proposed Project. For 2040, The DMU, T4DL-SH and T4DL-

DH alternatives would all assumed to have lower ridership as these alternatives cannot reach TTC.
The Dual-Mode MU Alternative could reach TTC and thus, as a conservative assumption, it was

assumed that this alternative would have the same ridership as the Proposed Project in 2040.

Table 5-2. Comparison of Ridership Estimates/Assumptions by Alternative

No Project Dual-Mode MU DMU T4DL (SH/DH)?! Proposed Project
2020 Modelled? 57,400 - == === 69,900
2020 Assumptions3 - 69,90 69,90 69,90 -
2040 Modelled? 83,900 == - - 111,100
2040 Assumptions3 - 111,100 105,700 - 105,700t0 111,100 -
111,100

Notes:

1 SH = single-head = single locomotive; DH = double-head

2 _No Project and Project ridership based on ridership modelling using VTA regional model.

3 Ridership adjusted for performance for inability to reach TTC (DMU Alternative and T4DL for 2040). Ridership

scenario assuming same ridership as PCEP also included for all action alternatives. See Appendix K for specific
assumptions.

The amount of rolling stock was also estimated for each alternative as shown in Table 5-3.

Table 5-3. Comparison of Assumed Rolling Stock by Alternative

No Project!  Dual-Mode MUs3 DMUs3 T4DL (SH to DH) 1.4 Proposed Project?
2020 - new 16 T4DLs 160 Dual-Mode MUs 120 DMUs 18 (SH) to 35 (DH) T4DLs 96 EMUs
73 coaches 88 coaches
2020 - existing 3 F40s (1998), 6 MP36s (2003), 45 existing coaches [Same for all scenarios]
Full 25 T4DLs 240 Dual-Mode MUs 180 DMUs 27 (SH) to 44 (DH) T4DLs 138 to 150 EMUs
Replacement 118 coaches 6 T4DLs 6 T4DLs 146 coaches 6 T4DLs
31 coaches 31 coaches 31 coaches

Notes:

1 No Project and T4 DL Alternative new locomotives estimated by LTK (2014).

2_Project fleet estimated by Caltrain.

3 _Dual-Mode MUs and DMUs estimated by ICF based on passenger seat ratios compared to EMUs.

4 Coaches for T4DL Alternative estimated by ICF by scaling trains/day (114 vs. 92 with No Project).
See Appendix K for assumptions for the sensitivity analysis for other alternatives.

Capital cost estimates were only prepared for the No Project and the Proposed Project. Fuel costs
were estimated for all alternatives. Qualitative descriptions of other costs are noted for the action

alternatives for the sake of comparison as shown in Table 5-4.

Peninsula Corridor Electrification Project EIR
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Table 5-4. 2020 Costs by Alternative (Smillion)

Dual-Mode Multiple  Diesel Multiple Tier 4 Diesel
No Project  Units Units Locomotive (SH/DH)  Proposed Project
Rolling Stock $318 Similar to Proposed  Similar to Proposed  Similar to Proposed $524 to 576
Project Project Project
Infrastructure  None Cost of Extended Costs of Extended None $950 to $958
Platforms Platforms
Total Capital $318 N/A N/A N/A $1,474 to 1,531
Fuel Costs $26 $32 $32 $31/$43 $13

Notes:

1 The DTX would have overhead electric wires used by the Dual-Mode MUs and the EMUs, but their costs are included in
DTX costs, not the PCEP.

Sources: See Appendix K.

5.2.1 The No Project Alternative

Section 15126.6 (e) of the State CEQA Guidelines requires the analysis of a No Project Alternative.
The No Project analysis must discuss the existing condition as well as what would reasonably be
expected to occur in the foreseeable future if the project were not approved. Section
15126.6(e)(3)(B) of the State CEQA Guidelines states the following.

If the project is...a development project on an identifiable property, the “no project” alternative is the
circumstance under which the project does not proceed. Here the discussion would compare the
environmental effects of the property remaining in its existing state against environmental effects
that would occur if the project were approved. If disapproval of the project under consideration
would result in predictable actions by others, such as the proposal of some other project, this “no
project” consequence should be discussed. In certain instances, the “no project” alternative means
“no build,” wherein the existing environmental setting is maintained. However, where failure to
proceed with the project will not result in preservation of existing environmental conditions, the
analysis should identify the practical result of the project’s non-approval and not create and analyze
a set of artificial assumptions that would be required to preserve the existing physical environment.

The No Project Alternative is neither required nor expected to meet the project’s purpose and need
or avoid or reduce any of the significant impacts associated with the project.

The No Project Alternative would include no electrification of the Caltrain ROW between San Jose
and San Francisco, no purchase of electric multiple units (EMUs), and no increase in train service.
The current train service is assumed to continue unchanged to 2020 and 2040. This service consists
of five trains per peak hour, 92 trains per day, through use of diesel engine-hauled locomotive
trains.

Because Caltrain’s existing fleet is aging, the No Project Alternative would include replacement of

roughly 75 percent of its existing rolling stock with 16 new T4DLs and 73 new passenger coaches.
For this analysis, the new T4DLs were assumed to have the same characteristics as the T4DLs under

construction by Siemens for Caltrans which would be 4200 horsepower diesels capable of

acceleration up to 1.1 mphps and top speed of 125 mph (Siemens 2013). These diesel locomotives
would be more powerful than Caltrain’s current diesels which have lower acceleration, lower top
speeds, and range from 3,200 to 3,600 horsepower. The remaining rolling stock of 9 diesel
locomotives and 45 passenger coaches would continue to be used until they reached the end of their
service life. In the long run, the No Project Alternative fleet would include 25 Tier 4 diesel
locomotives and 118 passenger coaches. The length of trains would be the same as today, meaning a

Peninsula Corridor Electrification Project EIR December 2014

54 ICF 00606.12



RO VONOULAW NP

=

[EEN
N

13

14
15
16
17
18
19

20

21
22
23
24
25
26

Peninsula Corridor Joint Powers Board

Alternatives

single diesel locomotive would be hauling 5 passenger coaches with a nominal seating capacity of

620 seats.

While this alternative would not increase train service, ridership would still increase, similar to how
ridership has been increasing in recent years, meaning that trains would have a higher occupancy
average in the future. Under this alternative, like the Proposed Project, other Caltrain improvements
(such as the Communications Based Overlay Signal System Positive Train Control [CBOSS PTC]
project, other station improvements, and the South Terminal Project) described in Section 4.1.3.1,
Rail Projects Planned within the Caltrain Corridor, would go forward, but Caltrain service itself would

not increase.

Table 5-5 5-2-shows the estimated daily boardings for Caltrain and other Peninsula transit systems
with the Proposed Project and the No Project Alternative for 2020 and 2040.

Table 5-5 5-2. Estimated Daily Ridership, Proposed Project and No Project Alternative

2013 2020 2020 2040 2040 Project
Operator Observed No Project Project No Project (& DTX/TTC)
Caltrain 47,100 57,400 69,900 83,900 111,100
BART 366,600 459,500 459,100 678,900 676,900
SamTrans Bus 39,800 73,400 75,800 103,200 100,000
(Local and BRT)
VTA Light Rail 34,600 70,600 70,700 129,300 129,900
VTA Bus 103,100 165,600 167,100 246,100 247,100
(Local and BRT)
MUNI Metro 173,500 203,800 205,200 252,200 250,100
MUNI Bus 531,700 592,600 595,500 736,600 740,200
Shuttles NA 12,200 16,600 20,700 27,000
(Caltrain + Private)
Total 1,297,700 1,683,400 1,718,700 2,311,600 2,332,600

Source: Appendix I, Ridership Technical Memorandum

As shown, Caltrain ridership is expected to increase with or without the Proposed Project, but would
increase by approximately 22 percent with the Proposed Project compared with the No Project
Alternative in 2020 and by approximately 32 percent by 2040 (including the Downtown Rail
Extension [DTX] and San Francisco Transbay Transit Center [TTC]. As described in Chapter 4, the
ridership analysis for 2040 included an assumed two trains to TTC; with more trains to TTC station

ridership at TTC will increase and system ridership may increase overall.

Construction

Under the No Project Alternative, Caltrain would continue to operate between San Francisco and San
Jose under the existing conditions. No new construction activities would occur under this
alternative. As discussed, other Caltrain projects, such as CBOSS PTC, are presumed to be
constructed, but this is the same assumption for the Proposed Project. Thus, for the sake of
comparison to the Proposed Project, it is assumed there would be no construction-related impacts
associated with the No Project Alternative.

Peninsula Corridor Electrification Project EIR
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Operation

Aesthetics

Alternatives

Under this alternative, there would be no permanent change to the visual character, views,
nighttime lighting, and daytime glare. This alternative would not involve the installation of an
Overhead Contact System (OCS) or additional removal of vegetation. Current maintenance trimming
of vegetation would continue as at present, but the maintained area would not change (with the
Proposed Project the maintained area would expand outward as necessary for the OCS electrical
safety zone [ESZ]). Therefore, the No Project Alternative would have no impact on aesthetics, and its
impacts would be less than the Proposed Project.

Air Quality

Under this alternative, thesamelevel-of criteria pollutants and Toxic Air Contaminants (TACs)
would continue to be emitted from the operation of diesel locomotives as at present but the
emissions would be lower than existing conditions since the new T4DLs would comply with the far

more stringent USEPA T4 emission requirements.

As shown in Table 5-6 5-3 below the No Project Alternative would substantially result in greater
daily emissions of reactive organic gases (ROG), nitrogen oxides (NOx), carbon monoxide (CO), and
particulate matter less than 10 micrometers in size (PM10) than the Proposed Project due to the
effect of cleaner EMUs and due to a lower ridership (and thus higher vehicle-related emissions) than
the Proposed Project. These differences in emissions between No Project and Proposed Project
conditions in 2020 of the respective criteria pollutants all exceed Bay Area Air Quality Management

District (BAAQMD) daily thresholds with the exception of PM2.5 in which the difference is just

under the threshold.

Table 5-6 5-3. Estimated Operational Emissions by Alternative (pounds per day)

Condition ROG NOx co PM10 PM2.5
Existing (2013)
Caltrain Diesel Consumption 251 5,973 637 159 154
Caltrain Electricity Consumption 1] 6 5 1] 0
Total Caltrain System Emissions?2 251 5,979 642 159 155
No Project (2020)
Caltrain Diesel Consumption 45 1,043 731 23 23
Caltrain Electricity Consumption 0 4 4 1] 0
Total Caltrain System Emissions? 46 1,048 735 24 23
DMU Alternative (2020)
Caltrain Diesel Consumption 65 1,496 1,141 32 31
Caltrain Electricity Consumption 0 4 4 0 0
Total Caltrain System Emissions? 65 1,501 1,144 33 32
Change in VMT emissions® -159 -330 -1,296 -181 -53
Total Emissions -94 1171 -152 -148 -21
T4DL-SH Alternative (2020)
Caltrain Diesel Consumption 56 1,287 873 29 28
Caltrain Electricity Consumption 0 6 5 0 0
Total Caltrain System Emissions? 56 1,292 878 29 29
Change in VMT emissions® -159 -330 -1,296 -181 -53
Peninsula Corridor Electrification Project EIR 5.6 December 2014
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Condition ROG NOyx Cco PM10 PM2.5
Total Emissions -103 961 -419 -151 -24
T4DL-DH Alternative (2020)

Caltrain Diesel Consumption 66 1,526 1,179 33 32
Caltrain Electricity Consumption 0 6 5 0 0
Total Caltrain System Emissions?2 66 1,532 1,184 33 32
Change in VMT emissions® -159 -330 -1,296 -181 -53
Total Emissions -93 1,201 -112 -148 -20
Proposed Project (2020)

Caltrain Diesel Consumption 32 707 131 21 20
Caltrain Electricity Consumption 5 105 86 5 5
Total Caltrain System Emissions? 37 812 218 26 25
Change in VMT emissions® -159 -330 -1,296 -181 -53
Total Emissions -122 482 -1,078 -155 -27
No Project (2040)

Caltrain Diesel Consumption 23 539 689 8 8
Caltrain Electricity Consumption 0 4 4 0 0
Total Caltrain System Emissions? 23 543 693 8 8
DMU Alternative (2040)

Caltrain Diesel Consumption 43 1,025 1,312 15 15
Caltrain Electricity Consumption 0 6 5 0 0
Total Caltrain System Emissions?2 43 1,031 1,316 16 15
Change in VMT emissions® -390 -807 -3,093 -387 -116
Total Emissions -346 224 -1,776 -371 -101
Total Emissions (same ridership as PCEP)¢ -444 22 -2,550 -468 -129
T4DL-SH Alternative (2040)

Caltrain Diesel Consumption 30 707 905 11 10
Caltrain Electricity Consumption 0 6 5 0 0
Total Caltrain System Emissions? 30 713 910 11 11
Change in VMT emissions® -390 -807 -3,093 -387 -116
Total Emissions -360 -96 -2,184 -376 -105
Total Emissions (same ridership as PCEP)¢ -457 -298 -2,958 -473 -134
T4DL-DH Alternative (2040

Caltrain Diesel Consumption 40 946 1,211 14 14
Caltrain Electricity Consumption 0 6 5 0 0
Total Caltrain System Emissions? 40 952 1,216 14 14
Change in VMT emissions® -390 -807 -3,093 -387 -116
Total Proposed Project Emissions -350 145 -1,877 -372 -102
Total Emissions (same ridership as PCEP)¢ -447 -57 -2,650 -469 -131
Full Electrification (2040)

Caltrain Diesel Consumption 1 26 33 0.4 0.4
Caltrain Electricity Consumption 6 133 109 6 6
Total Caltrain System Emissions?2 7 159 142 7 7
Change in VMT emissions® -487 -1,009 -3,866 -483 -145

Peninsula Corridor Electrification Project EIR 5.7 December 2014
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Condition ROG NOyx Cco PM10 PM2.5
Total Full Electrification Emissions -480 -850 -3.724 -477 -138
Comparisons

2020 Project vs. 2020 No Project -168 -566 -1,813 -179 -50
2020 DMU vs. 2020 No Project -139 123 -885 -172 -44
2020 T4DL-SH vs. 2020 No Project -148 -86 -1,153 -175 -47
2020 T4DL-DH vs. 2020 No Project -138 153 -847 -171 -43
2040 Full Elec. vs. 2040 No Project -503 -1,393 -4,417 -485 -146
2040 DMU vs. 2040 No Project -369 -319 -2,469 -379 -109
2040 DMU vs. 2040 No Project -467 -521 -3,242 -476 -137
(same ridership as PCEP scenario)

2040 T4DL-SH vs. 2040 No Project -383 -639 -2,877 -384 -113
2040 T4DL-SH vs. 2040 No Project -480 -840 -3,650 -481 -142
(same ridership as PCEP scenario)

2040 T4DL-DH vs. 2040 No Project -372 -398 -2,570 -381 -110
2040 T4DL-DH vs. 2040 No Project -470 -600 -3,343 477 -139
(same ridership as PCEP scenario)

BAAQMD Thresholds 54 54 N/A 82 54

aIncludes diesel and electricity emissions but not VMT-related reductions due to increased ridership.

b Change in VMT emissions relative to No Project conditions. For 2020, DMU, T4DL-SH, and T4DL-DH
alternatives all assumed to have same ridership as PCEP, even though these alternatives would have lesser
performance than Proposed Project. For 2040, DMU, T4DL-SH, and T4DL-DH assumed to have 80% of

increase in ridership as PCEP over No Project conditions (due to not reaching TTC), but assumption does not

take into account lesser performance.

¢ Sensitivity analysis uses assumption that alternative would have same ridership and same VMT reductions

as Proposed Project.

4 All impacts are less than significant except 2020 DMU and T4DL-DH NOx increases over No Project

conditions.

The No Project Alternative would reduce diesel particulate matter (DPM) emissions by 85 percent
compared to existing conditions. An example was provided in Section 3.2, Air Quality, of an area in

Menlo Park proposed for mixed use where the current diesel locomotives would result in an indoor
risk of cancer from DPM emissions of 39 24 in a million, but the Proposed Project would reduce that
level to 5.0 #in a million in 2020. The No Project Alternative would have similar effects of reducing

the risks along the right of way due to DPM emissions to 5.7 in a million in 2020.

As discussed below for the DMU Alternative and in Section 3.2, the effect of tree removal avoidance
compared to the Proposed Project on particulate emissions and health risks and other emissions

(such as pantograph wear emissions) is likely minimal and would not change the conclusions noted

above.

Therefore, due to the substantially higher criteria pollutant emissions, the No Project Alternative
would have substantially higher impacts on air quality than would the Proposed Project but the No

Project Alternative would represent a substantial improvement over existing conditions.
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Biological Resources

This alternative would avoid new impacts on biological resources. Existing tree trimming to
maintain physical clearance zones for trains would continue but would not be expanded as in the
Proposed Project.

This alternative would have continued diesel emissions along the Caltrain ROW, which would result
in continued deposition of diesel contaminants into adjacent upland and aquatic areas. In addition,
diesel emissions also result in nitrogen deposition adjacent to the Caltrain ROW and in areas a
number of miles from the Caltrain ROW. As discussed in Section 3.3, Biological Resources, deposition
of nitrogen from vehicle emissions and other emission sources has resulted in a “fertilization effect”
in natural areas that has favored non-native species over some native species, in particular affecting
habitat for host plants for certain rare butterfly species.

Cultural Resources

Operation of the No Project Alternative would not impact cultural resources. Therefore, for
operations under this alternative, the impact on cultural resources would be similar to the Proposed
Project (which would affect cultural resources during construction but not during operations).

Electromagnetic Fields/Electromagnetic Interference

Operation of the No Project Alternative would not involve an OCS or a similar system with the
change in electromagnetic fields (EMF) levels or the potential for electromagnetic interference
(EMI). Therefore, impacts associated with EMF/EMI would be less than the Proposed Project.

Geology, Soils and Seismicity

Operation of this alternative would not result in any new exposure of structures and people to
seismic, soil, or geologic hazards or result in any impacts on paleontological resources Therefore,
impacts associated with geologic, soil, or seismic hazards would be less than the Proposed Project.

Greenhouse Gas Emissions and Climate Change

Under this alternative, the continued use of diesel fuel would emit greenhouse gas (GHG) emissions
that contribute to the effects of climate change. While the USEPA Tier 4 emissions requirements for

new diesel locomotives would result in much lower criteria pollutant emissions compared to
existing conditions, the Tier 4 requirements do not include any requirement for reduction of GHG
emissions. Because the new T4DLs are more powerful than the existing diesel locomotives, they
would consume more fuel than the existing diesels they are replacing and thus GHG emissions
would increase compared to existing conditions.

Operation of the diesel locomotive engines emits more GHG emissions than electric engines in the
Proposed Project EMUs, taking into account both direct engine GHG emissions as well as indirect
GHG emissions from electricity generation. In addition, the No Project Alternative would result in
less increased Caltrain ridership than the Proposed Project, meaning greater passenger vehicle GHG
emissions as well. As shown in Table 5-8 5-4 below, the Proposed Project would result in 79,000
68,000 metric tons (MT) of carbon dioxide equivalent (COze) less than the No Project Alternative in
2020. Therefore, this alternative would have a greater impact associated with GHG emissions.

Regarding the effects of climate change, the potential future impacts of sea level rise on the Caltrain
ROW would be similar to the Proposed Project in terms of the track and station vulnerability, but the
No Project Alternative would not have any new OCS or traction power facilities (TPFs) potentially
subject to flooding, so its vulnerability would be slightly less than the Proposed Project.
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Hazards and Hazardous Material

Under this alternative, there would be an ongoing potential for the release of and exposure to diesel
fuel and other hazardous materials during maintenance activities. Operation of this alternative
would also generate hazardous waste material from the use of lubricants and solvents. These
impacts would not represent an increase over existing conditions. However, compared with the
Proposed Project, the No Project Alternative would require much more handling and transfer of
diesel fuel, which increases the potential for release of diesel. Therefore, this alternative would have
greater impacts associated with the release of and exposure to hazardous materials than the
Proposed Project would have.

Hydrology and Water Quality

Under this alternative, the impervious area in the project area and drainage would remain the same
as at present. This alternative would not require the construction of TPFs or the OCS. Therefore,
operation of this alternative would not increase stormwater runoff that could degrade water quality.
Although this alternative would avoid any new facilities or impervious area, the No Project
Alternative would require much more handling and transfer of diesel fuel, which would increase the
potential for release of diesel that may affect water quality. Because the Proposed Project’s
operational impact on water quality is readily addressed through application of existing regulations
and because the Proposed Project would require far less handling of diesel fuel, the No Project
Alternative is considered to have a higher risk of spills and water quality effects than the Proposed
Project.

The areas of the Caltrain ROW and associated facilities potentially subject to flooding would remain
the same. The Proposed Project would place some new facilities into the 100-year floodplain that
would be subject to flooding effects, but mitigation is available to reduce effects to a less-than-
significant level. Both the No Project Alternative and the Proposed Project would have similar
vulnerabilities to future flooding associated with sea level rise, but the Proposed Project would place
slightly more facilities at risk than the No Project Alternative. Thus, the No Project Alternative would
have less impact related to flooding than the Proposed Project.

Land Use and Recreation

Under this alternative, operation would not require installation of the OCS, removal of trees,
acquisition of land adjacent to the Caltrain ROW and operation of traction power substations in the
City of South San Francisco and the City of San Jose. Operation of this alternative would not
physically divide an existing community, would create no new conflicts with land use policies or
plans (or tree ordinances), or increase the demand for recreational facilities. Therefore, this
alternative would have less impact on land use and recreation than the Proposed Project.

However, as noted above, the Proposed Project would have substantially lower health risk effects
due to diesel emissions than the No Project Alternative, which would mean areas next to the Caltrain
ROW would be more suitable for residential and mixed use with the Proposed Project.

Noise and Vibration

Under this alternative, noise and vibration levels would not change relative to train operations.
Operation of locomotive-hauled diesel engine vehicles would generate a higher level of noise than
the Proposed Project’s EMUs would generate. Based on Table 3.11-15, in Section 3.11, Noise and
Vibration, and presuming that the No Project Alternative would have noise levels similar to existing
levels, the following conclusions can be made for the 49 study locations.

e Noise levels higher with the No Project Alternative: 4133 study locations.
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e No change between No Project Alternative and Proposed Project: 8No locations.

e Noise levels lower with the No Project Alternative: 8 locations.

Therefore, this alternative would have a greater impact on sensitive receptors from noise than the
Proposed Project, although impacts will be worse at 8 locations with the Proposed Project.

As discussed in Section 3.11, Noise and Vibration, vibration levels are not substantially different for
diesel locomotives and EMUs, so the No Project Alternative would be similar to the Proposed Project
for vibration.

Population and Housing

This alternative would not directly or indirectly induce population growth in the project area through
new employment or new housing units, or displace existing businesses or housing units. Therefore,
this alternative would have a similar impact on population and housing as the Proposed Project.

Public Services and Utilities

Operation of the existing Caltrain service would not increase the demand for public services or
disrupt utilities. Under this alternative, the impact on public services and utilities would be the
similar to the Proposed Project for operations.

Transportation/Traffic

Regional Traffic

Caltrain ridership would be lower with the No Project Alternative and thus regional traffic
conditions would be worse than with the Proposed Project as the No Project Alternative would
result in approximately 235,000 more vehicle miles per day than the Proposed Project in 2020 (with
greater differences in 2040).

Localized Traffic

Under this alternative, the gate-down time would be reduced at some at-grade crossings due to the
installation of CBOSS PTC and would not be increased due to increased service. Compared with the
Proposed Project, gate-down times would be shorter during peak hours at 16 out of the 29 at-grade
crossings with gates in the project area, longer at six crossings, and longer during one peak period
but shorter during the other peak period at the remaining seven crossings.

As described above, ridership will increase with or without the Proposed Project (due to general
growth on the San Francisco Peninsula) but would increase substantially more with the Proposed
Project. In addition, background growth will continue to result in worsened localized traffic levels.

Taking these factors into account, the traffic analysis shows that the No Project Alternative would
have less impact on localized traffic delays at the at-grade crossings and near Caltrain stations. As
discussed in Section 3.14, Transportation and Traffic, compared with No Project conditions, the
Proposed Project would have significantly worse traffic impacts at 21 study locations (out of 82
study locations) under project 2020 conditions. As discussed in Section 4.1, Cumulative Impacts,
compared with 2040 No Project conditions, there would be significant cumulative traffic impacts at
39 study locations (out of 82 study locations). Thus, the No Project Alternative would result in less
localized traffic impacts around Caltrain stations and at certain at-grade crossings.
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Transit Systems

As discussed in Section 3.14, Transportation and Traffic, the Proposed Project would not
substantially change the ridership of other transit systems compared with No Project conditions;
thus, the alternatives are similar for impacts on transit systems. The No Project Alternative would
avoid any potential OCS-related conflict with other transit projects (such as the 22-Fillmore Project
or DTX). However, the No Project Alternative would be in conflict with the DTX and TTC projects
because it would only provide for continued diesel train operations as opposed to the electrified
operations anticipated by DTX and TTC.

Pedestrian/Bike Facilities

As discussed in Section 3.14, Transportation and Traffic, the Proposed Project would have a less than
significant impact on pedestrian facilities with mitigation. Since ridership would increase with the
No Project Alternative, but less than with the Proposed Project, the No Project Alternative would
have a smaller less than significant impact on pedestrian facilities, although mitigation may still be
needed at the San Francisco 4th and King Station to accommodate pedestrian traffic.

As discussed in Section 3.14, Transportation and Traffic and Section 4.1, Cumulative Impacts, the
Proposed Project would result in an increased demand for bike facilities, but mitigation measures
identified in these sections would address this increased demand. There would also be an increase
in demand for bike facilities with the increased ridership expected with the No Project Alternative;
however Caltrain could address this demand by similar means. Because the No Project alternative
would result in a lower demand for bicycle facilities, it would have a lesser impact than the
Proposed Project relative to bicycle facilities.

Station Parking and Access

As discussed in Section 3.14, Transportation and Traffic and Section 4.1, Cumulative Impacts, the
Proposed Project would result in an increased demand for parking, but this increase demand is not
expected to result in significant secondary impacts on the environment related to air quality, noise,
traffic or due to the construction of parking facilities. The No Project Alternative would result in a
lower increase in parking demand thus alternative would have less impact than the Proposed
Project relative to parking demand.

Emergency Vehicle Access

Because the No Project Alternative would result in more regional vehicle miles traveled, on a
regional basis it would have greater impacts on emergency response times than the Proposed
Project would have.

Freight Service Impact

The No Project Alternatlve would avoid any 1mpacts on frelght service in the dlrect or cumulative
context, which

tem-pe#al—sepa#aﬂemeim—m—fe{:e& would mean thls alternatlve would have less impact on frelght
service than the Proposed Project would have because it would avoid any impacts related to

onstralnlng future frelght due to OCS clearance helght Lﬁth&%vm#meqwema%ﬁeﬁempeﬁai
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5.2.2 Diesel Multiple Unit (DMU) Alternative

As explained in Section 5.4, Alternative Screening Process below, the DMU Alternative is considered
feasible, would avoid or substantially reduce one or more significant impacts of the Proposed
Project and would meet some, but not all of the project’s purpose and need.

The DMU Alternative would not meet the project’s purpose to provide electrical infrastructure

compatlble w1th hlgh speed rail. %—pe%pese%—ﬁeadamen%al—te—m&pmjeepespeemu%gweﬂ—that—the

In addition, while the increase train service under this alternative would increase revenue, this
alternative would also increase diesel fuel consumption compared with existing conditions? which
would increase operating fuel costs. and This alternative would likely have lower ridership than the
Proposed Project due to a slower acceleration profile. Therefore, this alternative would only
partially meet the project’s objectives purpese-and-need to increase operating revenue and would

not meet the objective to reduce operatlng fuel costs Hewever—theice—has—beenreemmuﬂﬁy—mteieest—

DMUs are self-propelled diesel-mechanical vehicles with engines located below the passenger
compartment. DMUs include single- and bi-level versions that are available either as individual units
or married pairs.2 The married pairs are typically powered by two diesel engines with maintenance
requirements similar to bus engines. As indicated in Table 5-1, DMUs have initial acceleration rates
of approximately 1.8 34 mph per second (Stadler 2009 E6T-2008) and operate at maximum speeds
of 65 to 100 mph (Mass. EOT 2008). DMUs can also act as “locomotives” and either push or pull
trailer cars. However, the addition of trailer cars reduces acceleration performance.

All DMUs derive their power from a diesel engine which then transmits motive power to the wheels
either mechanically via gearbox, through a hydraulic torque converter, or to an electrical generator

Wthh then drlves electrlc traction motors Wthh drlves the wheels DM—I:Ls—aFe—peweFed—byudJ:esel

meehanwal—er—e%eetﬁeai—tlzansmens DMUS are conflgured to use dlesel engines to generate
electricity, which powers the electric propulsion motor. The diesel engines can burn low sulfur
diesel fuel and would meet state and federal air quality standards (BART 2008).

The key DMU characteristics related to desired service improvements is the reduction of running
times due to faster acceleration than traditional push-pull service. DMUs require less time to
accelerate up to full speed from stations stops and slow areas, reducing overall travel times,
particularly on a corridor featuring frequent stops. New DMUs could also be configured with up to
three sets of automatic doors, reducing the time trains spend stopped in stations. A DMU with three

12020 No Project diesel consumption is estimated as 4-5 5.6 million gallons/year compared with 2020 DMU
Alternative diesel consumption of 6.9 71 million gallons/year. With the eight-car DMU consist assumed for this
analysis, diesel fuel consumption would be approximately 3.9 gallons/revenue mile (including non-revenue service
and idling) compared with today’s diesel locomotive five-car consists which consume approximately 3.1
gallons/revenue mile (including non-revenue service and idling). In general, DMUs are more fuel efficient than
diesel locomotives for consists of five cars or fewer but less fuel efficient for consists longer than five cars. The
Proposed Project includes six-car consists to accommodate approximately 600 passenger seats per train to meet
ridership demands. Thus, an eight-car DMU was assumed to accommodate a similar level of passengers. Train
length and fuel efficiency are two reasons that a DMU option is not as favorable for the Caltrain service as EMUs,
among many other considerations.

2 Married pairs are two single cars that are permanently connected and operate in pairs or multiples of pairs.
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sets of doors would therefore speed the boarding process during these periods (Mass. EOT 2008).

For the purposes of this alternative analysis, the following assumptions were made.

An eight-car single-level DMU train, with a capacity of 78 passengers per car (624 passengers
per train) was analyzed in order to analyze an alternative that would roughly match the capacity
ridership3 per train eapaeity of the Proposed Project (Caltrain 2011).

Only a single-level is being evaluated because a double-deck would not fit in the Caltrain system
tunnels and because there is no existing market for double-deck DMUs.

o

o

There is no established current domestic or international double deck or bi-level DMU
market in which proven platforms are readily available for sale by multiple suppliers. A

search of the websites of major DMU manufacturers (like Siemens, Nippon
Sharyo/Sumitomo and Bombardier) could not locate any details on new bi-level DMUs in
production. The Caltrain 2011 technology assessment (Caltrain 2011) examined double-

deck DMUs and identified a nominal vertical height of 19’ 8” which would not fit in any of
the SF tunnels. This is the basis of the conclusion in the EIR that the double-deck DMUs
could not fit in the San Francisco Tunnels. U.S. Railcar (formerly Colorado Railcar) has

manufactured double-deck DMUs with a height of 19’10” in the past, several of which are in
operation in the U.S. (US Railcar, no date), but no reference to new double-deck DMUs are in
production or on order by US Railcar.

While it is possible that a DMU could be developed to fit within the Caltrain clearance

envelope, maximizing passenger capacity within the constraints of existing platform lengths
(basically a six-car train), such a train would not typically have the horsepower-to-weight

ratio and adhesion to match the EMU acceleration rate and deliver the proposed service
model. To provide 500 to 600 passenger capacity, the train would have to be bi-level or double

deck, similar to Caltrain’s existing coach fleet. To meet the desired acceleration rate, every
vehicle would have to be fitted with diesel propulsion packages, which take up valuable
passenger space and add weight, reducing the overall benefit that the DMU concept provides,
which is a scalable train. Traditionally, analyses performed for the Colorado Railcar prototype
double deck DMU indicated that locomotive hauled trains were more economical than DMUs
once the train length reached approximately six cars. Furthermore, that prototype vehicle was

19 feet tall, roughly 4 feet taller than the existing gallery and bi-level cars. A DMU of this height
would not fit through the Caltrain tunnels. This extra height was required to allow two full
levels of seating, with the engines being installed beneath the main floor.

In concept, a 16-foot double deck DMU would give up most of the lower seating level to

propulsion equipment. Alternate concepts have been proposed by US Railcar (the owner of
the Colorado Railcar prototype design) in which single level DMUs pull bi-level coaches. This
concept was proven at SFRTA in Miami by Colorado Railcar prior to construction of the
double deck DMU prototypes. This provides a train that will meet the Caltrain clearance
requirement, but does not meet the EMU acceleration performance . Given these factors,
Caltrain would be better off retaining their existing locomotive-hauled trains, as neither the
DMU nor DMU-Hauled coach concept would be able to practically deliver the proposed
service model. Caltrain service would soon reach maximum capacity, and commuters would
be required to look elsewhere for a means of transportation on the peninsula. If Caltrain
commissioned the design and construction of a diesel trainset that met all of the
requirements for the proposed service model (which the current selection of off-the-shelf
double deck EMUs meet), a considerable schedule and budget risk would be imposed. It is

very likely that there would be a single proposer, with limited passenger rolling stock
production experience, and the design would be new, unique, and therefore unproven.

3 The Proposed Project capacity is roughly 600 passengers per train.
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e It was assumed that the Caltrain service schedule for the DMU Alternative would be the same as
the Proposed Project but with lower ridership. DMUs do not accelerate er-decelerate as fast as
EMUs and, thus, either the number of station stops would likely have to be reduced to maintain
the same trip time as the Proposed Project EMUs or travel times would be greater (Caltrain
2011).

e The eight-car single-level DMU train length of 680 feet would exceed the length of Caltrain
platforms at most Caltrain stations and would require platform extension construction. A review
of these stations indicates that the 680 feet length could be technically be achieved but there
could be cross-street issues at Burlingame, San Mateo, Mountain View and Sunnyvale. There are
also platform issues not related to cross-streets at some other stations.

e The DMU Alternative is assumed to terminate at the San Francisco 4th and King Station and
would not proceed to the TransbayFerminal-Center{TTC} because the Pewntewn Extension
{DTX}tunnel and the TTC are designed only for electric trains. Even if ventilation were added to
the DTX tunnel, the TTC is a fully enclosed station that is not designed to handle the emissions
from diesel train operations in the enclosed station. Many fully enclosed stations and tunnels,
like the tunnels leading to Grand Central Station and Penn Station in New York City prohibit
diesel operations due to health concerns. Other major downtown stations that allow diesel
operations, such as Union Station in Chicago, face substantial controversy concerning diesel
emissions in constrained spaces. Thus, due to the design of the DTX tunnel and the TTC and due
to the health concerns about diesel emissions in enclosed spaces, this alternative does not
include service to TTC.

The base assumption for this alternatives analysis is that the DMU Alternative would use light-
weight DMUs. However, where appropriate, the analysis describes what the impacts would be if FRA
compliant heavy-weight DMUs were used (for example, in the air quality section and-the-impacton

freight-eperations).

Relative to ridership, the DMU alternative is assumed to result in less ridership than the Proposed
Project due to the inferior acceleration/deeelerations performance compared with EMUs. While
service would increase to six trains per peak hour per direction (pphpd), either the travel time will
be longer or there will be fewer stations served compared with the EMUs. Both would affect
ridership. While ridership was not modelled for the DMU alternative, it is presumed to be somewhat
less than the Proposed Project accordingly, but substantially more than the No Project Alternative.
For the air quality and GHG emissions analysis in the EIR, a conservative assumption was made that
the DMU Alternative would have the same ridership for 2020 as the PCEP, but would have only 80

percent of the ridership increase of the PCEP in 2040 compared to the No Project to reflect the
inability to reach TTC.
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Construction Impacts

This alternative would involve replacing the existing Caltrain diesel locomotive-hauled vehicles with
new light- or heavy-weight DMU vehicles. As discussed above, depending on the DMU trainsets
selected, Caltrain platforms that are less than 680 feet in length would need to be extended.

The Proposed Project’s construction at the Caltrain station is limited to OCS poles and wires. At the
San Francisco tunnels, the Proposed Project would install OCS poles and wires as well as some
minor notching to make room for the OCS poles and wires. The Proposed Project is consistent with
the DTX tunnel/TTC design.

The DMU Alternative would have greater construction impacts at the Caltrain stations but would
require no construction at other locations. Overall, the areas of disturbance would be far less with
the DMU Alternative, but the intensity of construction at the Caltrain stations for this alternative
would be far higher. The following 20 stations have one or more platforms that are less than 680
feet in length: San Francisco 4th and King, 22nd Street, South San Francisco, San Bruno, Millbrae,
Broadway, Burlingame, San Mateo, Hayward Park, Hillsdale, Belmont, San Carlos, Redwood City,
Atherton, Menlo Park, California Avenue, San Antonio, Mountain View, Sunnyvale, and Santa Clara.
Platform extension at Caltrain stations would require grading, excavation, pouring of concrete, and
potential utility relocates. Because some of the stations are historic stations, care would need to be
taken to avoid impacts on the historic features, similar to that required in placing the OCS facilities
with the Proposed Project. There would also be temporary air emissions and noise at the
construction locations. In addition, there could be temporary utility disruption if utilities are present
in platform extension areas.

Overall, although the DMU Alternative would have greater impacts at Caltrain stations than the
Proposed Project, given the smaller overall area of effect, this alternative would have less
construction-related impacts than the Proposed Project in all subject areas with the exception of
historic resources. Because this project would require platform changes at Caltrain stations, some of
which are historic, the DMU Alternative could have similar or potentially higher impacts on cultural
resources than the Proposed Project.

Because the DMU Alternative would include construction, but the No Project Alternative would not,
the DMU Alternative would have higher construction impacts.

Operational Impacts

Operation of light- vs. heavy-weight DMUs would have similar environmental impacts with the

exception of air quality, GHG emissions, and noise,and-impacts-on-freight operations. The light-

weight DMUs have a lighter structure and require less diesel fuel to operate. As a result, impacts
associated w1th air quahty, GHG emissions, and noise Would be different for llght VS. heavy welght

The analysis discussion for all resource areas, except where impacts differ and as noted, is
applicable to light- and heavy-weight DMUs.

Aesthetics

This alternative would not involve the installation of an OCS or TPFs or additional removal of
vegetation. Current maintenance trimming of vegetation would continue as at present, but the
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maintained area would not change (with the Proposed Project the maintained area would expand
outward as necessary for the OCS ESZ).

This alternative would require extension of a number of Caltrain station platforms, which would
change the visual appearance of the affected stations with additional concrete platform areas. But
with extended platforms, the change in visual appearance would likely be less than significant given
it would be at-grade and can be designed to be consistent with the aesthetics of existing platforms.

Overall, the DMU Alternative would result in less permanent impacts than the Proposed Project on
aesthetics along the Caltrain ROW because there would be no need for additional tree removal and
an OCS, taken into consideration the changes in platform length.

Because the DMU Alternative would include visual changes at the Caltrain stations, but the No
Project Alternative would not, the DMU Alternative would have higher aesthetic impacts than the No
Project Alternative.

Air Quality

Emissions resulting from DMU operations were compared with EMU operations emissions under
the Proposed Project. The DMUs included in this alternative are presumed to meet the USEPA Tier 4
emissions standards.

As noted above, no ridership evaluation was conducted for the DMU Alternative. As a conservative
assumption, it was assumed that the DMU Alternative would result in the same increased_ 2020
ridership as the Proposed Project for the sake of analysis only. However, this is not likely a realistic
assumption as DMU performance would be inferior to EMUs in terms of acceleration and
deeeleration and, thus, DMU travel times would be longer than EMUs for the same trip or the DMUs
would not be able to stop at as many stations as the EMUs. In either case, this alternative would
likely have a lower ridership than the Proposed Project and, thus, would have higher VMT-related
criteria pollutant emissions than shown in Table 5-6 5-3 below for 2020. For 2040, the DMU
Alternative would not extend to TTC and, thus, would have substantially lower ridership and higher
VMT-related criteria pollutant emissions than the Proposed Project. A sensitivity analysis assuming

the same 2040 ridership as the Proposed Project is also provided.

As shown in Table 5-6 5-3 below, due to higher Caltrain diesel daily consumption, the DMU
Alternative would result in substantially higher daily emissions of ROG, CO, NOx, PM10, and_slightly
higher emissions of particulate matter less than 2.5 micrometers in size (PM2.5) along the Caltrain
ROW than the Proposed Project in both the 2020 project scenario and the 2040 fully electrified
scenario. When taking into account the indirect electricity emissions and assuming the same
ridership as the Proposed Project, the DMU alternative would still have substantially higher criteria
pollutants in both the 2020 and 2040 scenarios. The differences in NOx emissions between the DMU
Alternative and the Proposed Project for 2020 are well above the BAAQMD threshold.

Because the quantitative analysis of DMUs was based on light-weight DMU vehicles, as noted above,
the emissions of heavy-weight DMUs would be more than the base analysis for the eight-car single-
level light-weight DMU shown in Table 5-6 5-3. In the EIR prepared for the Sonoma-Marin Area Rail
Transit (SMART) rail project (SMART 2008), it was estimated that light-weight DMUs would have
approximately 20 percent lower emissions than FRA-compliant DMUs. Assuming the heavier-weight
FRA compliant DMU would have 20 percent higher emissions, heavy-weight DMUs would have even
more emissions than the Proposed Project along the Caltrain ROW.

The PM10 emissions shown in Table 5-6 are those associated with train diesel combustion,

electricity generation, and reductions in VMT-related remissions. Using the same methodology in
Section 3.2, Air Quality, additional analysis of the alternatives was conducted relative to other

sources of particulates including wheel-rail contact, entrained particulates from induced wind,
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pantograph wear, and the effect of tree removal. Refer to Section 3.2, Air Quality for a description of

the methodology used. Table 5-7 shows the results of a conceptual analysis of particulates including
all these sources.

As shown by the analysis in Table 5-7, even using highly conservative assumptions, the Proposed
Project taking into account wheel-rail contact, entrained particulates, pantograph particulates, and
potential effects due to tree removal would not substantially change the overall conclusions of the
analysis shown in Table 5-6. The analysis in Table 5-7 is for illustrative purposes as the methods and
assumptions used for the analysis of emissions other than diesel emissions, electricity generation
and VMT-related emissions involves a high level of uncertainty and thus does not have a sufficient
level of scientific certainty in the result. Thus, the results presented in Table 5-6 represent the best
estimate of particulate emissions for the Proposed Project compared to other alternatives.

Based on the PM10 emissions shown in Table 5-6 5-3, the DMU Alternative would also have higher
DPM emissions associated with Caltrain diesel trains along the Caltrain ROW and would result in
slightly higher health risks associated with DPM for residents along the Caltrain ROW compared
with the Proposed Project. Using the example provided in Section 3.2, Air Quality, of an area in
Menlo Park proposed for mixed use where the current diesel locomotives would result in an indoor
risk of cancer from DPM emissions of 39 24 in a million, and assuming that the health risks are
directly proportionate to daily PM10 emissions, the cancer health risks associated with the DMU
Alternative (light-weight vehicle) would be just ever under 8 31 in a million in 2020 at the modeled
location. As noted in Section 3.2, Air Quality, the Proposed Project would reduce the health risk at
this location to approximately 57 in a million in 2020.

In 2020, the DMU Alternative would have lower Caltrain-system emissions compared with the No
Project Alternative for all criteria pollutants other than NOx €O-and-everalHower-emissions-when

takinginto-accountVMT reductions. In 2040, the DMU Alternative would result in higherlower
Ga-l-t—1=a+n—sy—s!eem emissions compared with the No PrOJect Alternatlve for all crlterla pollutants This

In 2020, DPM health risks resulting from the DMU Alternative would be slightly more less-than
under the No Project Alternative due to slightly higher lowered PM emissions along the Caltrain
ROW. The risks would be slightly higher in 2040 due to higher PM emissions along the Caltrain
ROW.

Therefore, this alternative would have a greater impact on air quality than the Proposed Project

wotld-have buta-deereasedimpaet-overall and would have lower impacts relative to some
pollutants and higher impacts relative to some pollutants compared with the No Project Alternative.

Biological Resources

With this alternative, existing tree trimming to maintain physical clearance zones for trains would
continue but would not be expanded as in the Proposed Project. Thus, this alternative would have
less ongoing disruption to nesting birds and bats that might be present in trees along the Caltrain

ROW.
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Table 5-7a. Comparison of 2020 Daily PM10 Emissions using Conceptual Estimates for Other Particulate Sources (lb/day)

2020 T4 Diesel

2020 No PCEP 2020 DMU Locomotive

} Existing Alternative Alternative (DH) Notes

Diesel Engine Emissions 159 23 21 32 33 From Table 3.2-7.

Wheel-Rail Particulates NA NA NA NA NA Negligible change from existing conditions for PCEP
or alternatives per discussion above, so not
meaningful for comparison.

Entrained Particulates NA NA NA NA NA Area adjacent to ROW is graveled and contains

(Conceptual Estimate) limited soil available for resuspension.

Pantograph Particulate Emissions 0 0 0.5 0 0 )

Subtotal Emissions Along ROW 159 23 21 32 33 _

Tree Removal Benefit NA NA NA NA NA Speculative to estimate reductions over entire route
given varying tree cover, density, and proximity to
route. Tree cover is also absent in many commercial,
industrial, and open areas and is low density in other
areas.

Subtotal Net Emissions Along ROW 159 23 21 32 33 }

Electricity Emissions 0 0 5 0 0 Non PCEP conditions include a small amount of
emissions for idle power when plugged in at
terminal.

Total Caltrain System 159 24 26 33 33 _

Lowered VMT emissions NA 0 81 81 81 VMT reductions are relative to 2020 No Project.

TOTAL NA 24 -155 -148 -147
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Table 5-7b. Comparison of Daily PM10 Caltrain Emissions using Conceptual Estimates for Other Particulate Sources (Ib/day)
For a Hypothetical Mile with Consistent Tree Buffer (Between San Jose and San Francisco)

2020 No PCEP 2020DMU 2020 T4 Diesel Locomotive

3 Existing Project 2020 Alternative Alternative (DH) Notes

Diesel Engine Emissions 3.24 0.47 0.36 0.64 0.78 Only includes emissions for diesel emissions
north of San Jose divided by route miles.

Wheel-Rail Particulates NA NA NA NA NA Negligible change from existing conditions for

PCEP or alternatives per discussion above, so not
meaningful for comparison.
Entrained Particulates NA NA NA NA NA Area adjacent to ROW is graveled and contains

limited soil available for resuspension.

Pantograph Particulates 0.00 0.00 0.01 0.00 0.00 }

Subtotal Emissions Along ROW 3.24 047 0.37 0.64 0.78 }

Tree Removal Benefit - LOW  -0.06 -0.01 0.00 -0.01 -0.02 Used lower range (2%] of Cahill estimate for 8.4

(Conceptual Estimate) mph wind speed in laboratory study. No
reduction assumed for PCEP although replanting
mitigation may provide some benefit in certain
locations..

Tree Removal Benefit - HIGH -0.84 -0.12 0.00 -0.17 -0.20 Used higher range (26%) of Cahill estimate for

(Conceptual Estimate) 8.4 mph wind speed in laboratory study. No
reduction for PCEP. Likely substantially

overstates reduction because assumes complete
filtering of train diesel emissions by trees next to
ROW, when train diesel emissions are emitted

vertically and disperse broadly, not horizontally

and given periodic openings in most tree buffer
areas.

Excludes VMT reductions of PCEP and alternatives

98
~
oo
=)
o
S
N
=)
N
o
=)
N
O

Total Net Emissions per
hypothetical mile (Low tree
filtration scenario)

Total Net Emissions per 2.4 035 037 .47 0.58 Excludes VMT reductions of PCEP and alternatives

hypothetical mile (High tree
tlltra ion scenarlo)

r i
dlfference between the PCEP and the No Project (excluding VMT reduction) would only be 1 1b/day of PM10, which would be less than significant in

comparison to the BAAQMD threshold of 54 lbs/day. Multiplying by 51-miles and including VMT reduction, the PCEP would have lower PM10 emissions
than existing, No Project, and Tier 4 Diesel Locomotive Alternative conditions.
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This alternative would have continued diesel emissions along the Caltrain ROW (higher than the
Proposed Project), which would result in continued deposition of diesel contaminants into adjacent
upland and aquatic areas. In addition, diesel emissions also result in nitrogen deposition (higher
than the Proposed Project) adjacent to the Caltrain ROW and in areas a number of miles from the
Caltrain ROW. As discussed in Section 3.3, Biological Resources, deposition of nitrogen from vehicle
emissions and other emission sources has resulted in a “fertilization effect” in natural areas that has
favored non-native species over some native species, in particular affecting habitat for host plants
for certain rare butterfly species.

With the DMU Alternative, diesel and nitrogen emissions regionally would be less than the No
Project Alternative and thus this alternative would have fewer related effects on biological resources
than the No Project Alternative.

Cultural Resources

Operation of this alternative would not impact archeological, cultural, or historical resources. DMUs
would operate within the existing Caltrain ROW and on the existing tracks, and would not require
modifications or removal of existing historical structures. Therefore, operational impacts on cultural
resources would be the same as the Proposed Project and the No Project Alternative.

Electromagnetic Fields/Electromagnetic Interference

Operation of DMUs would not require an overhead OCS. Instead, the DMUs would be powered by
onboard diesel engines. The operation of this alternative would not increase the level of
electromagnetic fields along the Caltrain corridor and project vicinity, or increase electromagnetic
interference. Therefore, the potential impacts associated with EMF and EMI would be less than the
Proposed Project and the same as the No Project Alternative.

Geology, Soils and Seismicity

Under this alternative, operation of the Caltrain service would be in the same project area as the
Proposed Project and would expose structures and people to the same seismic, soil, and geologic
hazards as the Proposed Project. Therefore, the exposure of risks associated with seismic, soil, and
geologic hazards would be the same as the Proposed Project and the No Project Alternative.

Greenhouse Gas Emissions and Climate Change

The DMU Alternative would result in greater GHG emissions overall than the Proposed Project but
less overall than the No Project Alternative when taking into account all changes in emissions,
including changes in VMT and associated passenger vehicle emissions.

The DMUs included in this alternative are presumed to meet the USEPA Tier 4 emissions standards,
but the Tier 4 standards concern criteria pollutants, not GHG emissions.

Operation of the DMUs would emit substantially more GHG emissions than electric engines in the
Proposed Project EMUs, taking into account both direct engine GHG emissions as well as indirect
GHG emissions from electricity generation. While the analysis assumes that the DMU Alternative
would result in the same Caltrain ridership as the Proposed Project 2020, this is unlikely to actually
occur, meaning that the DMU Alternative would likely result in more passenger vehicle GHG
emissions than the Proposed Project (and higher GHG emissions than shown in Table 5-8 5-4) for
2020.

Peninsula Corridor Electrification Project EIR December 2014
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Table 5-8 5-4. Estimated Operational GHG Emissions by Alternative (metric tons CO,e per year)

2020 GHG Emissions Existing No Project DMU T4DL-SH T4DL-DH Proposed Project
Caltrain Diesel Consumption 45,899 57,720 71,267 67,502 94,673 11,067
Caltrain Electricity Consumption 839 567 753 753 753 11,958
Total Caltrain System Emissions2 46,738 58,287 72,020 68,255 95,426 23,025
Change in VM T NA NA -44,317 -44,317 -44,317 -44,317
Tree Sequestration GHG Loss¢ NA NA NA NA NA 260
Total 2020 Emissions 46,738 58,287 27,703 23,938 51,109 -21,032
2040 GHG Emissions Existing No Project DMU T4DL-SH T4DL-DH Proposed Project
Caltrain Diesel Consumption 45,899 59,011 74,050 67,779 94,921 1,511
Caltrain Electricity Consumption 839 567 753 753 753 15,100
Total Caltrain System Emissions? 46,738 59,57 74,802 68,531 95,674 16,611
Change in VM T NA NA -116,993 -116,993 -116,993 -146,241
Tree Sequestration GHG Loss¢ NA NA NA NA NA 260
Total 2040 Emissions 46,738 58,287 -42,191 -48,462 -21,319 -129,370
Total 2040 Emissions (ridership same as NA NA -71,439 -77,710 -50,568 NA
PCEP)?

a Includes diesel and electricity emissions but not VMT-related reductions due to increased ridership.

b Change in VMT emissions relative to No Project conditions. For 2020, DMU, T4DL-SH, and T4DL-DH assumed to have same ridership as PCEP, despite
lesser performance. For 2040, DMU, T4DL-SH and T4DL-DH assumed to have 80% of increase in ridership as PCEP over No Project conditions.
¢ Includes annual change in carbon sequestration due to tree loss but does not include increase in carbon sequestration with tree replanting required as

mitigation. Assuming a minimum 1:1 tree replacement ratio (actual ratios described in Section 3.3, Biological Resources), carbon sequestration would

also increase due to replantlng by 3 metrlc tons of COz in 2020 | 1 year after assumed replantmg] and by 216 metric tons of COz in 204-0 (21 years after

Greenhouse Gas Emissions and Climate Change, there would also be a one-time carbon stock loss due to tree removal durlng construction, but thes

one-time emissions would be offset by the Proposed Project within approximately 3 months of operation.

d Sensitivity analysis uses different assumption that alternatives would have same ridership and same VMT reductions as Proposed Project.
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Compared with the No Project Alternative, the DMU Alternative would have greater Caltrain system
GHG emissions. The greater emissions would result from the increase in service and from the
decreased fuel efficiency of longer DMU consists?, like the eight-car consist assumed for this
alternative. However, the DMU Alternative would have substantially lower emissions than the No
Project Alternative overall when including lowered VMT-related emissions resulting from increased
Caltrain ridership (using the assumptions noted above).

Hazards and Hazardous Material

Under this alternative, there would be an ongoing potential for the release of and exposure to diesel
fuel and other hazardous materials during maintenance activities. Operation of this alternative
would also generate hazardous waste material from the use of lubricants and solvents.

Compared with the No Project Alternative, this alternative would result in more Caltrain diesel fuel
use due to increased train service, and because an eight-car DMU consist would be less fuel efficient
than the current diesel locomotives consists. However, because the DMU Alternative would increase
ridership and lower regional VMT, the decreased regional handling of gasoline would likely offset
the increased Caltrain handling of diesel in terms of risk of accidents and spillage.

Compared with the Proposed Project, the DMU Alternative would require much more handling and
transfer of diesel fuel, which increases the potential for release of diesel. Therefore, this alternative
would have greater impacts associated with the release of and exposure to hazardous materials
compared than the Proposed Project but likely similar overall impacts as the No Project Alternative.

Hydrology and Water Quality

Under this alternative, the impervious area in the project area would slightly increase with the
extension of some Caltrain platforms. This alternative would not require the construction of TPFs or
the OCS. With the application of regulatory requirements for addressing stormwater runoff,
operation of this alternative would not significantly increase stormwater runoff that could degrade
water quality. This alternative would require much more handling and transfer of diesel fuel than
the Proposed Project, which would increase the potential for release of diesel that may affect water
quality. Because the Proposed Project’s operational impact on water quality is readily addressed
through application of existing regulations, and the Proposed Project would require far less handling
of diesel fuel, the DMU Alternative is considered to have a higher risk of spills and water quality
effects than the Proposed Project.

The areas of the Caltrain ROW and associated facilities potentially subject to flooding would remain
mostly the same, although additional platform would be needed at the platform for tracks 1 and 2 at
the San Francisco 4th and King Station, which is in the 100-year floodplain. The Proposed Project
would place some new facilities into the 100-year floodplain that would be subject to flooding
effects, but mitigation is available to reduce effects to a less-than-significant level. Both the DMU
Alternative and the Proposed Project would have similar vulnerabilities to future flooding
associated with sea level rise, but the Proposed Project would place slightly more facilities at risk
than the DMU Alternative. Thus, the DMU Alternative would have less impact related to flooding
than the Proposed Project.

The DMU Alternative would have slightly higher impacts than the No Project Alternative because it
would include additional impervious space in the form of extended Caltrain station platforms.
However, the increase in runoff and the change in flooding potential would not be expected to be

4 Generally, DMUs can be more fuel efficient than diesel locomotives for five-car consists and shorter, but are less
fuel efficient for consists longer than five cars. The fuel consumption factors used for this analysis are consistent
with that general understanding.
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substantial. As described above, the DMU Alternative would require greater diesel duel handling by
Caltrain than the No Project Alternative but less gasoline handling overall due to lowered regional
VMT. These impact changes offset each other and, therefore, this alternative would have similar
water quality impacts related to potential fuel spills or leakage.

Land Use and Recreation

Under this alternative, the OCS alignment and its associated vegetation clearance zone would not be
required. As a result, land outside the ROW would not need to be acquired in fee or easement for
OCS alignment or ESZ purposes. In addition, this alternative would not construct the traction power
supply substations in the City of South San Francisco and the City of San Jose. This alternative would
not increase the demand or physically impact existing recreational facilities. The additional station
platform areas would be within the Caltrain ROW and thus would not displace any other land uses.

Therefore, this alternative would have less impact on land use and recreation than the Proposed
Project and would have the same impacts as the No Project Alternative.

Noise and Vibration

Operation of the DMUs would generate higher levels of engine noise than the Proposed Project
EMUs. The DMU Alternative would also result in increased horn noise due to increased Caltrain
service, primarily in peak hours, which would be the same horn noise increase as the Proposed
Project and more train horn noise than the No Project Alternative. The DMU Alternative would not
generate new noise associated with the TPFs. Because the DMU engines are slightly noisier than the
EMUs, while the changes in train horn noise would be the same, the DMU Alternative would have
greater noise impacts than the Proposed Project along the Caltrain ROW, but less impact around the
TPFs. The DMU engines are slightly quieter than diesel locomotives, but with the additional horn
noise, the DMU Alternative would have slightly higher noise levels overall than the No Project
Alternative.

As presented in Table 5-9 5-5, the following conclusions can be made for the 49 study locations for
the DMU Alternative relative to the No Project Alternative in 2020.

e Noise levels lower than No Project Alternative: 5 airne study locations
e No change between No Project Alternative and the DMU Alternative: No twe locations

e Noise levels higher with the DMU Alternative: 44 38 locations.

Based on Table 5-9 5-5, the following conclusions can be made for the 49 study locations for the
DMU Alternative relative to the Proposed Project in 2020.

e Noise levels lower than the Proposed Project: No study locations
e No change between DMU Alternative and the Proposed Project: feur-No study locations
e Noise levels higher with the DMU Alternative: 49 45 locations.

Therefore, this alternative would have a greater impact on sensitive receptors from noise than the
Proposed Project and the No Project Alternative. However, as shown in Table 5-9 5-5, like the
Proposed Project, the DMU Alternative would not result in any exceedances of the FTA Criteria.

Vibration impacts of the DMUs should be similar to the Proposed Project, but the FRA-compliant
DMUs would likely have slightly greater vibration than the EMUs, and the non-FRA-compliant DMUs
would have similar vibration characteristics as the EMUs. As discussed in Section 3.11, Noise and
Vibration, the EMUs are not expected to have significantly different vibration characteristic than
existing conditions, so the differences between alternatives for operational vibration are not
substantial.
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1  Table 5-9 5-5. Noise Levels and Impacts from Train Operation, DMU Alternative (2020)

Proposed DMU Change with DMU  FTA Impact
S = 3 Existing® Project Alternative over Existing Criteria
n ED o R qé )
5 = 2 8s ¢ g
g s = g2 5 So 2o
§ 3 2 _% § § Total Ambient Noise Exposure at Receptore g é S
Fa City Cross Streets & 3 /| =g Lan (dBA) =2 42
1 San Francisco Oakdale Ave and Quint Ave w MFR 110 N32 69 68.8 69.1 0.1 11 2.9
2 San Francisco Reddy St and Williams Ave E SFR 80 N33 70 69.7 70.2 0.2 1.0 2.8
3 San Francisco Carr St and Paul Ave E SFR 90 N32 70 69.7 70.1 0.1 1.0 2.8
4 San Francisco Tunnel Ave and Lathrop Ave E SFR 120 N31 69 68.9 69.2 0.2 11 2.9
5 San Bruno Herman St and Tanforan Ave w SFR 110 RO5 76 75.4 75.6 -0.4 0.3 2.1
6 San Bruno X\L]J:tington Ave and San Bruno B MFR 50 RO7 77 74.6 75.0 -2.0 0.3 2.0
San Bruno Montgomery Ave and Walnut St w SFR 120 RO7 74 72.3 72.6 -1.4 0.5 2.3
San Bruno 1st Ave and Pine St E SFR 100 N53 74 71.6 719 2.1 0.5 2.3
San Bruno Huntington Ave and Sylvan Ave w SFR 150 N53 72 69.5 69.9 2.1 0.8 2.5
10 San Bruno sz/r; Antonio Ave and San Benito w SFR 170 N26 67 66.8 67.1 0.1 1.2 3.2
11 | Millbrae Monterey St and Santa Paula Ave E MFR 160 N25 71 71.0 71.2 0.2 1.0 2.6
12 Millbrae Hemlock Ave and Hillcrest Blvd. w SFR 90 R12 72 72.0 72.2 0.2 0.8 2.5
13 Burlingame California Dr and Dufferin Ave w SFR 150 N50 68 67.8 68.1 0.1 1.2 31
14 Burlingame California Dr and Mills Ave w SFR 160 R14 70 70.1 70.2 0.2 1.0 2.8
15 Burlingame California Dr and Palm Dr w SFR 190 N22 70 70.0 7041 01 1.0 2.8
16 Burlingame Park Ave and Carolan Ave E SFR 160 N22 71 71.0 71.2 0.2 1.0 2.6
17 | San Mateo Grand Blvd and San Mateo Blvd w SFR 40 R18 76 76.0 76.3 0.3 0.3 21
18 San Mateo Railroad Ave and Monte Diablo E SFR 70 R18 72 719 72.3 03 0.8 2.5
19 | San Mateo B St and 9th Ave w MFR 110 N47 73 731 73.2 0.2 0.6 2.4
20 | San Mateo South Blvd and 16th Ave w SFR 85 N20 67 66.5 67.3 0.3 1.2 3.2
21 San Mateo Pacific Blvd and Otay Ave E SFR 100 N19 72 719 72.2 0.2 0.8 2.5
22 San Mateo Country Rd and Dale View Ave E MFR 120 R22 70 69.7 70.2 0.2 1.0 2.8
23 Belmont Country Rd and Marine View E MFR 120 N18 73 729 73.2 0.2 0.6 2.4
24 San Carlos Country Rd and Springfield Ave E SFR 100 N17 70 70.0 70.3 03 1.0 2.8
25 | Redwood City D St and Stafford St E SFR 90 N16 73 731 733 0.3 0.6 2.4
26 | Redwood City Cedar St and Main St E SFR 50 N47 76 76.0 763 0.3 03 21
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Proposed DMU Change with DMU  FTA Impact
é; ‘g _ é Existing® Project Alternative over Existing Criteria
3 2 -
z 2, =2 .
2 = ] 38 g 5
= 5 = S a = T~ £~
§ 3 E _g § § Total Ambient Noise Exposure at Receptore B § s g
F City Cross Streets & — Sl =£ Lan (dBA) =2 32
27 Redwood City 198 Buckingham Ave w MFR 110 R27 69 68.6 69.2 0.2 11 2.9
28 San Mateo County Arrowhead Lane and 5th Ave E SFR 50 N14 72 71.6 72.2 0.2 0.8 2.5
29 | Atherton Lloyden Dr and Fair Oaks Lane w SFR 60 N13 70 69.7 70.4 0.4 1.0 2.8
30 Atherton Felton Dr and Encinal Ave E SFR 65 N13 70 69.7 70.3 0.3 1.0 2.8
31 Menlo Park Burgess Dr and Alma St E MFR 175 N45 67 66.8 67.1 0.1 1.2 3.2
32 Palo Alto Mitchell Lane and University Ave w MFR 100 N44 68 67.7 68.3 03 1.2 3.1
33 Palo Alto Alma St and Lincoln Ave E SFR 120 N42 69 68.6 69.2 0.2 11 2.9
34 Palo Alto Residences near Peers Park w SFR 40 R34 72 71.5 723 0.3 0.8 2.5
35 Palo Alto Alma St and El Dorado Ave E MFR 160 N10 76 75.6 75.7 -0.3 0.3 2.1
36 |PaloAlto 4237 Park Blvd w SFR 50 R36 78 78.1 78.2 0.2 0.2 18
37 Mountain View Central Exp and Thompson Ave E SFR 150 N9 75 74.7 74.7 -0.3 0.4 2.2
38 Mountain View Evelyn Ave and Bryant St w MFR 110 N8 73 72.7 72.8 -0.2 0.6 2.4
39 Mountain View Central Exp and Whisman Ave E SFR 150 N39 72 71.9 72.0 0.0 0.8 2.5
40 Mountain View S. Bernardo Ave and Evelyn Ave E SFR 75 N7 68 67.4 68.3 0.3 1.2 31
41 Sunnyvale Asilomar Ave and Mary Ave E MFR 80 N7 70 69.8 70.2 0.2 1.0 2.8
42 Sunnyvale 332 Angel Ave E SFR 80 N6 71 70.9 71.2 0.2 1.0 2.6
43 Sunnyvale Fair Oaks Ave and Evelyn Ave w MFR 75 N6 71 70.8 71.1 0.1 1.0 2.6
44 Santa Clara Agate St and Lawrence Exp w MFR 85 R44 71 71.0 71.3 03 1.0 2.6
45 Santa Clara Agate Dr and Bowers Ave w SFR 110 N4 68 67.7 68.2 0.2 1.2 31
46 Santa Clara Alvarado Dr and San Thomas Exp w SFR 95 N37 68 67.6 68.2 0.2 1.2 31
47 Santa Clara 2109 Main St w SFR 95 N3 68 67.6 68.2 0.2 12 3.1
48 San Jose 782 Auzerais Ave w SFR 60 R48 81 81.0 81.0 0.0 0.1 1.0
49 San Jose 456 Jerome St E SFR 50 R49 71 70.1 70.5 -0.5 1.0 2.6
Source: Appendix C, Noise and Vibration Technical Report
2 SFR = Single-Family Residence; MFR = Multi-Family Residence
b Existing total noise exposure based on representative noise measurement data (see Table 3.11-6).
¢ Project/Alternative total noise exposure is the result of combining future Caltrain noise with existing non-railroad noise and freight train noise, as in Table 3.11-6.
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5-26 ICF 00606.12



Ul b W IN =

S O 0 ()}

12

13
14
15
16
17
18

19

20
21
22
23

24
25
26
27
28
29
30

31
32
33
34
35
36

37
38

Peninsula Corridor Joint Powers Board Alternatives

Population and Housing

This alternative would not indirectly or directly induce population growth or the demand for new
housing units in the project area. Similar to the Proposed Project, operation of this alternative would
not require the displacement of existing housing units or businesses. Therefore, the impact on
population and housing would be the similar to the Proposed Project and the No Project Alternative.

Public Services and Utilities

With the DMU Alternative, operations would not have appreciable changes in public services
demand, similar to the Proposed Project, and no effect on utility disruption. Thus, the Proposed
Project, the No Project Alternative, and the DMU Alternative would all have similar effects on public
services and utilities during operations.

Transportation/Traffic

Regional Traffic

Under the DMU Alternative, there would be an increase in rail service similar to the Proposed
Project and more trains than with the No Project Alternative. Regionally, the DMU Alternative would
result in a lesser reduction in VMT and associated general traffic congestion compared with the
Proposed Project because the DMU Alternative’s inferior performance relative to the Proposed
Project’s EMUs would result in less Caltrain ridership. However, the DMU Alternative would be
beneficial compared with the No Project Alternative.

Localized Traffic at Certain At-Grade Crossings and Caltrain Stations

In comparison with the Proposed Project, the ridership under this alternative would be somewhat
less. DMUs can travel just as fast at speed as the proposed EMUs in the corridor, but cannot
accelerate and-decelerate as fast as the proposed EMUs which will mean that either less stops can be
serviced or overall travel times would be less, either of which will lessen ridership.

The DMU Alternative would likely result in a similar number of gate-down events during peak hours
at the at-grade crossings as the Proposed Project. At at-grade crossings that are not near stations,
the gate-down time should be similar to the Proposed Project. At at-grade crossings that are near
stations, the DMU Alternative would result in greater gate-down time than the Proposed Project due
to the slower deceleration-and acceleration performance of DMUs compared with EMUs. Thus, at at-
grade crossing near stations, the DMU alternative would have a greater impact on localized traffic
than the Proposed Project would have.

Since the DMU alternative would result in less ridership than the Proposed Project, traffic levels
near Caltrain stations may be somewhat less in general. However, at certain locations (Burlingame,
San Mateo, Mountain View, and Sunnyvale) there could be issues with nearby cross-streets and
localized traffic circulation could be more affected with this alternative at these locations. Given
these offsetting impacts, the DMU Alternative is likely to result in similar localized traffic impacts to
the Proposed Project.

Relative to the No Project Alternative, the DMU Alternative would result in better regional traffic
and worse localized traffic at some at-grade crossings and near Caltrain stations.

Peninsula Corridor Electrification Project EIR December 2014
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Ridership of Other Transit Systems

The DMU Alternative would result in less Caltrain ridership than the Proposed Project. Similar to the
Proposed Project, this alternative would not substantially change the ridership of other transit
systems compared with the No Project Alternative

Conflict with other Transit Projects

The DMU Alternative, like the No Project Alternative, would avoid any potential OCS-related
conflicts with the 22-Fillmore Project or DTX. However, the DMU Alternative is incompatible with
the designs for DTX and TTC and, thus, would not allow a downtown extension of Caltrain as
planned, which is a major conflict given that the extension is one of the driving rationales for DTX
and TTC.

The Proposed Project’s impacts related to the OCS for other transit projects are either less than
significant or can be managed with mitigation. The Proposed Project is consistent with DTX and TTC
designs; therefore, the DMU Alternative would have more conflict with other transit projects than
the Proposed Project would have.

Pedestrian/Bicycle Facilities

As discussed in Section 3.14, Transportation and Traffic, the Proposed Project would have a less than
significant impact on pedestrian facilities with mitigation. Since ridership would increase with the
DMU Alternative, but less than with the Proposed Project, the DMU Alternative would have a smaller
less than significant impact (with mitigation) on pedestrian facilities.

As discussed in Section 3.14, Transportation and Traffic and Section 4.1, Cumulative Impacts, the
Proposed Project would result in an increased demand for bike facilities, but proposed mitigation
would address this increased demand. There would also be an increase in demand for bike facilities
with the increased ridership expected with the DMU Alternative; however, Caltrain could address
this demand by similar means as the proposed mitigation for the Proposed Project. Thus, the DMU
Alternative would have a lesser impact than the Proposed Project relative to bicycle facilities.

Because of greater ridership, this alternative would have more impact on existing pedestrian and
bicycle facilities than the No Project Alternative would have.

Station Parking and Access

As discussed in Section 3.14, Transportation and Traffic and Section 4.1, Cumulative Impacts, the
Proposed Project would result in an increased demand for parking, but this would not result in
significant secondary impacts on air quality, noise, or traffic or due to the construction of other
parking facilities. The DMU Alternative would result in a lower increase in parking demand and,
therefore, would have less impact than the Proposed Project relative to parking demand.

Because of greater Caltrain ridership, this alternative would have more impact on station parking
and access than the No Project Alternative would have.

Emergency Vehicle Access

Relative to emergency vehicle access, the DMU Alternative would have a similar but smaller positive
effect on reducing regional vehicle miles traveled, a similar but worse adverse effect at at-grade
crossing, and similar but smaller adverse effects at intersections near stations. This alternative
would have similar but fewer overall beneficial impacts on emergency response times than the
Proposed Project would have.

This alternative would be beneficial relative to the No Project Alternative.
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Freight Rail Operations

As discussed in Chapter 2, Caltrain now considers that temporal separation will not be required for
the mixed operation of alternative compliant EMUs with freight equipment on the Caltrain Corridor
because alternative compliant equipment can provide an equivalent level of safety to the Tier 1
passenger vehicle safety requirements particularly in light of the new FRA rule-making underway.
Similarly, alternative compliant DMUs should also be able to share operations with freight
equipment without the need for temporal separation. In fact, the Denton County Transportation

Authority received authorization to operate alternative compliant DMUs on the same tracks as

freight operations from the FRA without temporal separation. Thus, like the Proposed Project, the
DMU Alternative would not require substantial change in the freight operational window.

The DMU Alternative would not require an OCS, and, thus, there would be no concerns about
potential height restrictions for freight. The Proposed Project would provide adequate height
clearance for existing freight service. As discussed in Section 4.1, Cumulative Impacts, future freight
trains could be_slightly constrained to the existing freight train equipment heights. But even with
limited freight diversion to other modes (such as trucks), this constraint is not likely expeected to
result in significant secondary physical impacts on the environment but is disclosed as potentially
resulting in localized noise or traffic impacts in the event that some diversion to freight traffic would
occur due to the change in OCS heights. The DMU Alternative would avoid any such impacts because
it would not restrict overhead heights along the Caltrain ROW.

Overall this alternative would have the same 1mpacts as the No Project Alternatlve #FRA—

5.2.3 Dual-Mode Multiple Unit (Dual-Mode MU) Alternative

As explained in Section 5.4, Alternative Screening Process, below, the Dual-Mode MU Alternative is
considered feasible, would avoid or substantially reduce one or more significant impacts of the
Proposed Project, and would meet some, but not all, of the project’s purpose and need.

The Dual-Mode MU Alternative would not meet the project’s purpose to provide electrical

mfrastructure compatlble Wlth hlgh speed rail. qlhks—p&Fpese%ﬁmd-ameﬂtaJ—te—the—p{:e}eet—

In addition, while the increased train service under this alternative would increase revenue, this
alternative would also increase diesel fuel consumption compared with existing conditions,> which
would increase operating fuel costs. This alternative also would have lower ridership than the

5 As explained above, the eight-car DMU Alternative would have higher fuel consumption compared with today’s
diesel locomotive five-car consists. Fuel consumption for a dual-mode MU has not been determined. Assuming a 10-
car train and assuming dual-mode MUs would likely be heavier than corresponding DMUs due to the need for dual-
mode equipment fuel consumption is likely to be more for the Dual-Mode MU Alternative than for the DMU
Alternative when running in diesel mode (which would be the dominant operating mode for the Dual-Mode MU
Alternative except in the DTX and TTC).
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Proposed Project would have due to a slower acceleration profile. Therefore, this alternative would
only partially meet the project’s objective purpese-andneed to increase operating revenue and

would not meet the oblectlve to reduce operatlng fuel costs Hewever—the;e—has—bee{mmmuﬂw

A dual-mode multiple unit is a self-propelled vehicle that can operate in both a diesel mode and in
an electrified mode. While there are dual-mode locomotives in operation on the East Coast, there are
no known dual-mode MUs in operation in the United States at present. However, there are dual-
mode MUs in operation and in construction in Europe that can operate in both a diesel mode and
using an overhead 25 kVA OCS.

Dual mode MUs have been in operation for approx1mately the last 10 years in Europe. area

aﬂd—maMeH&nee—Fewmemeﬂts—Operatlonal experlence w1th some dual mode locomotlves aﬂd
trelleybuses in the U.S. has shown reliability concerns. Based on 2010 data, the Long Island

Railroad’s (LIRR) dual-mode locomotives are the most unreliable pieces of equipment in their
revenue vehicle fleet. For the same period, the LIRR single-level EMUs were the highest performers
or most reliable equipment and have a Mean Distance Between Failures of about 300,000 miles
versus only about 18,000 miles for the dual- mode locomotlves No data on the rellablll’gg of

Cemm}-However, for the purposes of thlS analvs1s Dual- Mode MUs are c0n51dered suff1c1entlv

reliable to support project purposes.

Similar to the DMU Alternative, the diesel engines in dual-mode MUs can burn low sulfur diesel fuel
and would meet state and federal air quality standards. Depending on operational modes, dual-
mode MUs have been reported to have 10 to 20 percent lower emissions (Alstom 2013a) and to use
approximately 15 to 30 percent less energy than diesel locomotives (Alstom 2012; Railway Gazzette
2013b). Dual-Mode MUs would also meet the USEPA Tier 4 emission standards.

The key characteristics for this alternative related to desired service improvements is the reduction
of running times due to faster acceleration than traditional push-pull service. Limited data on dual-
mode MUs was located on acceleration rates. One source (Railway Gazzette 2007) cites initial
acceleration for a Bombardier four-car, 240-foot dual-mode multiple unit with up to 220 passenger
capacity as 1.1 mph per second for diesel mode and 1.5 mph per second for 25 kVA electric mode
(compared with approximately 0.5 mph per second for conventional push-pull service, 1.4 mph per
second for DMUs and 2.1 mph per second for EMUs). However, the specifications for the new Super
Express Class 800s being developed for use in the U.K., indicate that dual-mode MU consists up to 10
vehicles can have initial acceleration rates of 1.7 mph per second (Agility 2009). The acceleration
rates for the 10-car dual-mode MU presumed in this analysis (see discussion below) is unknown but
for the sake of this analysis is presumed to be 1.7 mph per second which is substantially better than
current diesel locomotives.®

6 If this assumption is incorrect, then this alternative could still increase ridership, but the gains would be limited
given the inability to add stops without slower overall travel times.
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For the purposes of this alternative analysis, existing European train designs? were used to derive
alternative assumptions:

e A 10-car single-level dual-mode MU train, consisting of two coupled five-car train sets, with a
capacity of 600 passengers per train was analyzed in order to analyze an alternative that would
roughly match the passengers per train capacity of the Proposed Project.

e The 10-car single-level dual-mode MU train length would be 600 feet which would fitat-existing

Caltrain-station-platferms: require lengthening at some of the Caltrain platforms including the
platforms at 22nd Street, Broadway, California St., Sunnyvale, and Santa Clara.

e It was assumed that the Caltrain service schedule for the Dual-Mode MU Alternative would be
the same as the Proposed Project but with lower ridership. Dual-mode MUs do not accelerate er
decelerate as fast as EMUs and thus the number of station stops-steps would likely have to be
reduced to maintain the same trip time as the Proposed Project EMUs or travel times would be

less greater.

e This alternative does not include electrification between San Jose and San Francisco. However,
the DTX project has been planned assuming that the Caltrain electrification project would
provide the traction power facilities to provide electrical power to the electrical train lines in the
DTX-tunnel and the TTC. Thus, this alternative would need to include traction power facilities to
link the electrified lines in DTX to power from PG&E. This would involve connecting overhead or
underground transmission wires from PG&E to a new traction power substation, and connecting
transmission lines from the new traction power substation to the OCS for the DTX. Given the
DTX and TTC location, the traction power substation would be in San Francisco, but the location
is unknown. The traction power substation and transmission lines would be similar to those
described for the Proposed Project.

e This Alternative is assumed to operate in a diesel mode from Tamien Station in San Jose to San
Francisco and then either terminate at the San Francisco 4th and King Station or proceed in an
electric mode to the TTC. In 2020, this alternative, like the Proposed Project would terminate at
the 4th and King Station. In 2040, this alternative is presumed to operate with split service with
four trains terminating at the 4th and King Station and two trains proceeding to TTC.

Ne-specificcost-estimate-wasprepared-for-this-alternative: This alternative would have much lower

construction costs associated with the TPFs and OCS compared with the Proposed Project because
this alternative would only require traction power facilities in San Francisco to connect to the DTX
facilities and not the entire 51-mile corridor. Maintenanece-and Fuel costs ever-this-alternative’s
lifetime would be similar-te-or higher than under the Proposed Project.

Relative to ridership, this alternative is assumed to result in less ridership than the Proposed Project
due to the inferior acceleration/decelerations performance of dual-mode MUs compared to EMUs.
While service would increase to six trains pphpd, either the travel time would be longer or there

7 This alternative is based on the Alstom Coradia Polyvalent platform, which is a dual-mode MU that is presently
described as available in 3-car, 4-car and 6-car trainsets. To provide a comparable alternative to the Proposed
Project, it was assumed that 5-car trainsets (300 feet, 300 passengers) would be built that would be intermediary
between the 4-car trainsets (236 feet, 228 passengers) and the 6-car trainsets (360 feet, 366 passengers) (Alstom
2013a, 2013b). It is also assumed that a 5-car trainset could be coupled to provide a 10-car train (600 feet, 600
passengers) like the coupling of 3-car, 4-car, and 6-car trainsets that is feasible with current designs (Alstom 2013a
and 2013b). Alstom has been building dual-mode MUs for SNCF and some entered service in 2013 with more
planned. Bombardier has also been building dual-mode MUs for a number of years.
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would be fewer stations served with this alternative compared with the Proposed Project. Both
reduced station stops and longer travel times would affect ridership. While ridership was not
modelled for this alternative, ridership is presumed to be somewhat less than under the Proposed
Project but more than under the No Project Alternative due to the increased service. Nevertheless

the analysis of air quality and GHG emissions below, have assumed that the ridership would be the
same as the Proposed Project, to provide a favorable comparison for the potential of this alternative.

The Dual-Mode MUs could also be used for service to Gilroy since they can be run in diesel mode. In
a scenario in which Dual-Mode MUs were used in combination with full electrification (see

discussion below), they could be used for one-seat transit from Gilroy to TTC. Dual-Mode MUs can

also be converted to EMU only through removal of the diesel power packs during scheduled
maintenance events. This alternative is also resilient through power outages as it could always

operate in diesel mode. At terminals, all of the power packs onboard could be shut down and the
train put on idle power from the terminal.

For this EIR, this alternative is envisioned as an alternative to avoid the Proposed Project impacts of
the OCS such as aesthetics and tree removal, while still allowing service to reach TTC in the long run
and thus does not include electrification between San Jose and San Francisco. However, there are
other variations on this alternative in concept:

e Electrification in phases over a longer period of time if necessary to incrementally electrify

instead of electrify the entire corridor at once. This is a feasible scenario in which Dual-Mode
MUs could be used to provide end to end service while the corridor is electrifies over a longer
period of time than proposed under the PCEP. However, at the end of the day, once the full OCS
system is constructed, the impacts of this variant would have the same OCS impacts as the

Proposed Project.
e Electrification of only a portion of the San Jose to San Francisco route to reduce OCS impacts:

Given that the heaviest impacts of tree removals start at Atherton and head south (there would
still be substantial tree removal impacts in cities like Burlingame and other north of Atherton),
one conceptual arrangement could have electrified territory from Redwood City to San

Francisco (~27 miles) and non-electrified territory from Tamien to Redwood City (~24 miles).
With this configuration, there would only be one changeover of power modes in the middle of

the route and there could be a contiguous OCS system from Redwood City north. There would

likely be a need for a full substation in Redwood City, but the rest of the configuration
northward would be similar to the proposed project.

e Electrification of only a short segment near each station to provide for electrified acceleration
while operating in diesel mode outside of near the stations to reduce OCS impacts:

o To the JPB’s knowledge, Dual-Mode MUs have never been used in this “start-stop” fashion
anywhere in the world. Instead, Dual-Mode MUs are used to cover routes that have
contiguous areas of electrified and non-electrified territory. For example, dual-mode
locomotives are used to access several train stations in New York City using electrical power
and then operate in diesel mode for areas outside the stations tunnels.

o In concept, if one wanted to provide electric power for acceleration out of every station on

the entire route, this could require 26 separate OCS segments on either side of each station
between Tamien and SF 4th and King (not counting the Stanford station which is only used

infrequently).
o There are a number of critical issues with the design of such an alternative:

e Length of the OCS segments is not likely to be short. Many Caltrain stations are relatively

close together. From South San Francisco to Tamien, none of the stations are more than
3 miles apart and many are much closer, such as the Menlo Park and Atherton stations
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which are only 1.1 miles apart. Even under electric power, trains do not reach their top

speed immediately. Based on the EMU acceleration performance, it will likely take 50 to
60 seconds to reach top speed, during which time the EMU could cover perhaps 0.3

miles. In order to preserve the ability to operate service on either line (if one is out for
maintenance or due to a train issue), each station would need a minimum of 0.6 miles of
OCS on both tracks (perhaps 0.3 miles in each direction). Thus, between Menlo Park and
Atherton, for example, the OCS associated with both stations would take up 0.6 miles
between the two, leaving perhaps 0.5 miles without an OCS.

e While an electric motor can be ramped up to power nearly instantaneously, a large
diesel engine cannot. Thus, in order to provide seamless power after the initial
acceleration, the diesel would need to be running in a standby mode before it is called

on to take the load. Further, by running both electricity and standby diesel, the efficiency
is worsened. This would increase fuel consumption, air pollutant emissions and GHG

emissions compared to EMU operations.

e Discontinuous OCS segments would either require substations for each short electrified
segment with separate power drops from PG&E (requiring more transmission lines
through adjacent communities or would require undergrounding of the live wires
between the OCS segments in buried power conduit along the ROW with the current
configuration of TPFs.

o For the reasons above, the “start-stop” configuration with short distances of electric mode

and short distances of diesel mode would be highly inefficient and would not be cost

effective as one would still need a "full” OCS if the electrified segments were distributed
from San Jose to San Francisco.

While there are a myriad of permutations of this alternative, using the conceptual alternative
defined above with about half of the route electrified, the partial electrification variation of the
alternative would have impacts that would be somewhere in between that of the Proposed Project
and the Dual-Mode Multiple Unit Alternative described in the DEIR. Compared to the Dual-Mode

Multiple Unit Alternative described in this EIR, the partial electrification variant would have higher
aesthetic and tree removal impacts (due to an OCS system from Redwood City to San Francisco),

lower criteria pollutant and GHG emission impacts (due to more use of electricity and less of diesel),
ossibly higher ridership (due to better acceleration from Redwood City to San Francisco), and
lower noise impacts (due to electric operations from Redwood City to San Francisco). Compared to
the Proposed Project, the partial electrification alternative would have lower aesthetic and tree
removal impacts (due to no OCS system from San Jose to Redwood City, higher criteria pollutant and
GHG emission impacts (due to less use of electricity and more use of diesel) and higher local
pollution impacts from San Jose to Redwood City (due to diesel use instead of electric power use),
lower performance and ridership (due to lower acceleration in both diesel and electrical modes
compared to EMUs), and higher noise impacts (due to diesel operations from Redwood City to San

Francisco).

As a result, the partial electrification variant of alternative is not an independent alternative, but an
intermediary alternative between the Dual-Mode Multiple Unit Alternative analyzed in this EIR and
the Proposed Project, with environmental impacts at somewhat of a mid-point between the two. As
such, the partial electrification variant of this alternative does not actually widen the range of
alternatives in the EIR, because the reader can already see clearly the differences between the “full”
Dual-Mode Multiple Unit Alternative and the Proposed Project which shows the range and types of
impacts that occur when switching from diesel to electric modes. As such, the partial electrification
variant of this alternative is not analyzed further below.
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Construction Impacts

The Dual-Mode MU Alternative’s construction impacts would be limited to new traction power
facilities to connect PG&E power to the DTX OCS and extension of platforms at five stations. It is
presumed that transition to the DTX tunnel for trains shifting from diesel mode to electrified mode
to reach the 4th and Townsend Station would occur at roughly the same location as the currently
planned transition to separate tracks in the current DTX design north of 16t Street.

The DMU Alternative would have greater construction impacts at five Caltrain stations but would

require no construction at other locations. Overall, the areas of disturbance would be far less with
the DMU Alternative, but the intensity of construction at the five Caltrain stations for this alternative
would be far higher. The following 5 stations have platforms that are less than 600 feet in length:
22nd Street, Broadway, California Avenue, Sunnyvale, and Santa Clara. Platform extension at

Caltrain stations would require grading, excavation, pouring of concrete, and potential utility
relocates. Because some of the stations are historic stations, care would need to be taken to avoid
impacts on the historic features, similar to that required in placing the OCS facilities with the
Proposed Project. There would also be temporary air emissions and noise at the construction

locations. In addition, there could be temporary utility disruption if utilities are present in platform
extension areas.

Overall, although the Dual-Mode MU Alternative would have greater impacts at five Caltrain stations
than the Proposed Project, given the smaller overall area of effect, this alternative would have less
construction-related impacts than the Proposed Project in all subject areas with the exception of
historic resources. Because this project would require platform changes at the historic Santa Clara
station, the Dual-Mode MU Alternative could have similar or potentially higher impacts on cultural
resources than the Proposed Project at the Santa Clara station.

oposed Project or the DMU

Overall,-even 3 area ] ' aEY
transitien-area, construction impacts would be far less than under the Pr
Alternative but would be greater than under the No Project Alternative.

Operational Impacts

When operating in diesel mode, the Dual-Mode MU Alternative would have impacts similar to those
of the DMU Alternative. Thus, the analysis above for the DMU Alternative is referenced where
appropriate and differences with the DMU Alternative are highlighted.

Aesthetics

This alternative would result in no changes to existing visual aesthetics, except in relation to traction
power facilities and transmission lines in San Francisco, and possibly resulting from limited track
work along the Caltrain ROW on the approach to the 4th and King Street Station, around 16th Street
in San Francisco as well as platform extensions at five stations.

Minor track and OCS work at the transition point would not have significant impacts on existing
visual aesthetics at this location under [-280 along the existing Caltrain ROW. The visual impacts of a
new traction power substation and transmission lines would depend on their location, which is
unknown.

This alternative would require extension of platforms at five Caltrain stations, which would change
the visual appearance of the affected stations with additional concrete platform areas. But with
extended platforms, the change in visual appearance would likely be less than significant given it
would be at-grade and can be designed to be consistent with the aesthetics of existing platforms.
The Dual-Mode MU Alternative would result in fewer permanent impacts than the Proposed Project
on aesthetics along the Caltrain ROW because there would be no need for tree removal and an OCS.
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This alternative would have less aesthetic impacts than the DMU Alternative as it would not require
platform extension but would have aesthetic impacts greater than the No Project Alternative.

Air Quality

Emissions resulting from this alternative are presumed to be similar to the DMU Alternative for
2020 since this alternative presumes diesel operations between San Jose and San Francisco 4th and
King Station. The diesel engines on the Dual-Mode MUs should have similar performance as the
diesel engines on the DMUs. Given the likely train length and the somewhat heavier weight of dual-
mode MUs compared to DMUs, it is prebably possible that train-related emissions of this alternative
would be higher than the DMU Alternative. For 2040, this alternative may will likely have lower
emissions than the DMU Alternative due to the higher ridership with access to TTC and the resultant
VMT-related emissions reductions.

Based on the DMU Alternative, the Dual-Mode MU Alternative would have lower emissions than the
No Project Alternative in 2020 for criteria pollutants other than NOx but would likely have lower
emissions compared with the No Project Alternative when taking into account VMT reductions_in
2040 with the service to TTC.

Similar to the DMU Alternative, in 2020, health risks resulting from the Dual-Mode MU Alternative
would be similar to, but possibly slightly higherdess than under the No Project Alternative due to
slightly higher lowered PM emissions along the Caltrain ROW but and risks may be slightly higher in
2040 depending on the No Project Alternative replacement of locomotives over time.

As discussed above for the DMU Alternative, the effect of tree removal avoidance compared to the
Proposed Project on particulate emissions and health risks and other emissions (such as pantograph
wear emissions) is likely minimal and would not change the conclusions noted above. Therefore, in
2020 this alternative would have a greater impact on air quality than the Proposed Project and the
DMU Alternative but less impact than No Project Alternative relative to certain pollutants and more
impact relative to other pollutants. In 2040, this alternative would have a greater impact on air
quality than the Proposed Project, less impact than the No Project Alternative, and likely less impact
than the DMU Alternative.

Biological Resources

Similar to the DMU and No Project Alternatives, this alternative would avoid the need for expanded
tree removal and pruning. There would likely be limited to no biological resource impacts due to
new traction power facilities and transmission lines in San Francisco.

With the Dual-Mode MU Alternative, diesel and nitrogen emissions regionally would be less than the
No Project Alternative and result in fewer related effects on biological resources than the No Project
Alternative. However, diesel fuel consumption would likely be higher than the DMU Alternative and

would be substantially higher than the Proposed Project.

Cultural Resources

Operation of this alternative would not impact archeological, cultural, or historical resources. Dual
Mode MUs would operate within the existing Caltrain ROW and on the existing tracks, and would not
require modifications or removal of existing historical structures. Therefore, operational impacts on
cultural resources would be the same as the Proposed Project, the DMU Alternative and the No
Project Alternative.
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Electromagnetic Fields/Electromagnetic Interference

Operation of this alternative would not require an overhead OCS except at the DTX tunnel and at
TTC and new transmission lines from PG&E to the DTX. The operation of this alternative would not
increase the level of electromagnetic fields along the Caltrain corridor and project vicinity, or
increase electromagnetic interference in this same area. Impacts along the DTX tunnel and at TTC
would be the same as with the Proposed Project. New transmission facilities can be designed to
maintain exposure limits within health thresholds. Therefore, the potential impacts associated with
EMF and EMI would be less than under the Proposed Project, but slightly greater than under the
DMU Alternative and the No Project Alternative because of the Dual-Mode MU Alternative’s
electrified operations along the DTX tunnel and at TTC.

Geology, Soils and Seismicity

Under this alternative, operation of the Caltrain service would be in the same project area as the
Proposed Project and would expose structures and people to the same seismic, soil, and geologic
hazards as the Proposed Project. Therefore, the exposure of risks associated with seismic, soil, and
geologic hazards would be the same as the Proposed Project, the DMU Alternative and the No
Project Alternative.

Greenhouse Gas Emissions and Climate Change

Compared with the No Project Alternative, the Dual-Mode MU Alternative would likely+have greater
Caltrain system emissions similar to the DMU Alternative. The greater emissions would result from
the increase in service and from the decreased fuel efficiency of longer MU consists. However, the
Dual-Mode MU Alternative would likely have lower overall emissions than the No Project
Alternative overall when including lowered VMT-related emissions resulting from increased
Caltrain ridership (using the assumptions noted above).

Compared with the DMU Alternative, this alternative would likely have slightly higher GHG
emissions to 2020 with the likely lower efficiency of longer and heavier dual-mode MUs. However,
for 2040, this alternative is likely to have lower GHG emissions overall compared to the DMU
alternative when taking into account the additional ridership likely with access to TTC.

Operation of the dual-mode MUs operating primarily in a diesel mode would produce substantially
more GHG emissions than would the electric engines of the Proposed Project EMUs. This conclusion
takes into account both direct engine GHG emissions and indirect GHG emissions from electricity
generation, and the lower ridership likely with this alternative compared with the Proposed Project
because of the alternative’s relatively inferior train performance.

Hazards and Hazardous Material

Similar to the DMU Alternative, compared with the No Project Alternative, this alternative would
result in more Caltrain diesel fuel use due to increased train service and due to a lower fuel efficient
than the diesel locomotives. However, because the Dual-Mode MU Alternative would increase
ridership, the decreased regional handling of gasoline would likely offset the increased Caltrain
handling of diesel in terms of risk of accidents and spillage overall resulting in similar impacts as the
No Project Alternative.

Compared with the Proposed Project, the Dual-Mode MU Alternative would require much more
handling and transfer of diesel fuel, which increases the potential for release of diesel. Therefore,
this alternative would have greater impacts associated with the release of and exposure to
hazardous materials compared than the Proposed Project.
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Because this alternative would likely be less efficient than the DMU Alternative when running in
diesel mode, this alternative would likely have greater diesel consumption and handling. However in
2040, this alternative would reduce regional VMT more than the DMU Alternative and thus would
have lower gasoline handling.

Hydrology and Water Quality

Under this alternative, there would be limited changes in impervious space and stormwater runoff
potential due to new traction power facilities. It is assumed that new facilities would likely be out of
the 100-year floodplain in San Francisco. If facilities were built in the floodplain, they could be flood-
proofed similar to those of the Proposed Project. This alternative would require more handling and
transfer of diesel fuel than the Proposed Project, which would increase the potential for release of
diesel that may affect water quality.

The areas of the Caltrain ROW and associated facilities potentially subject to flooding would remain
mostly the same, as the additional platforms at five stations would all be at stations that are not in

the 100-year floodplain. for tracks 1 and 2 at the San Francisco 4th and King Station, which is in the
100-year floodplain. The Proposed Project would place some new facilities into the 100-year

floodplain that would be subject to flooding effects, but mitigation is available to reduce effects to a
less-than-significant level. Both the Dual-Mode MU Alternative and the Proposed Project would have
similar vulnerabilities to future flooding associated with sea level rise, but the Proposed Project
would place slightly more facilities at risk than the Dual-Mode MU Alternative. Thus, the Dual-Mode
MU Alternative would have less impact related to flooding than the Proposed Project.

The Dual-Mode MU Alternative would have slightly higher potential for diesel spills than the No
Project Alternative due to greater diesel duel handling but less gasoline handling overall due to
lowered regional VMT. These impact changes offset each other and, therefore, this alternative would
have similar water quality impacts to the No Project Alternative related to potential fuel spills or
leakage.

Relative to the DMU Alternative, this alternative would have less impervious space and likely similar
potential for fuel spills (due to more diesel use but less gasoline consumption in the long run).

Land Use and Recreation

Under this alternative, the OCS alignment and its associated vegetation clearance zone would not be
required. As a result, land outside the ROW would not need to be acquired in fee or easement for
OCS alignment or ESZ purposes. This alternative would require a traction power substation in San
Francisco, but it is probable that this facility would be placed in commercial or industrial areas and
would not result in land use incompatibilities. This alternative would not increase the demand or
physically impact existing recreational facilities. The additional station platform areas would be
within the Caltrain ROW and thus would not displace any other land uses.

Therefore, this alternative would have less impact on land use and recreation than the Proposed
Project. This alternative would have similar impacts as the DMU Alternative and the No Project
Alternative.

Noise and Vibration

Operation of the dual-mode MUs would likely have similar noise impacts as the DMU Alternative but
possibly slightly greater due to heavier vehicles. Noise impacts would be greater than under the
Proposed Project.
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The dual-mode MUs should be quieter than today’s locomotives but train horn sounding would
increase with increased service and thus noise levels may be less than or similar to the No Project

AlternativeProposed-Project.

Population and Housing

This alternative would not indirectly or directly induce population growth or the demand for new
housing units in the project area. Similar to the Proposed Project and the DMU Alternative,
operation of this alternative would not require the displacement of existing housing units or
businesses. Therefore, the impact on population and housing would be the similar to the Proposed
Project, the DMU Alternative and the No Project Alternative.

Public Services and Utilities

With this alternative, operations would not have appreciable changes in public services demand,
similar to the Proposed Project and the DMU Alternative, and no effect on utility disruption. Thus,
the Proposed Project, the DMU Alternative, the No Project Alternative, and the Dual-Mode MU
Alternative would all have similar effects on public services and utilities during operations.

Transportation/Traffic

Regional Traffic

Under this alternative, there would an increase in rail service similar to the Proposed Project and
the DMU Alternative, but with more trains than with the No Project Alternative. Regionally, the Dual-
Mode MU Alternative would result in a lesser reduction in VMT and associated general traffic
congestion compared with the Proposed Project because, like the DMU Alternative, the Dual-Mode
MU Alternative would result in less ridership due to inferior performance relative to the Proposed
Project’s EMUs. However, the Dual-Mode MU Alternative would be beneficial compared with the No
Project Alternative and would reduce regional traffic more than the DMU Alternative in 2040 with
access to TTC.

Localized Traffic at Certain At-Grade Crossings and Caltrain Stations

In comparison with the Proposed Project, the ridership under this alternative would be somewhat
less. Dual-mode MUs cannot accelerate and-decelerate as fast as the proposed EMUs which will
mean that either less stops can be serviced or overall travel times would be less, either of which will
lessen ridership.

The Dual-Mode MU Alternative would likely result in a similar number of gate-down events during
peak hours at the grade crossings as the Proposed Project. At grade crossings that are not near
stations, the gate-down time should be similar to the Proposed Project. At grade crossings that are
near stations, the Dual-Mode MU Alternative would result in greater gate-down time than the
Proposed Project due to the slower deeeleration-and acceleration performance. Thus, at grade
crossings near stations, the Dual-Mode MU Alternative, like the DMU Alternative, would have a
greater impact on localized traffic than the Proposed Project.

Because the Dual-Mode MU Alternative would result in less ridership than the Proposed Project,
traffic impacts near Caltrain stations may be somewhat less, like the DMU Alternative. On balance
localized traffic impacts are likely to be similar to the Proposed Project.

Relative to the No Project Alternative, the Dual-Mode MU Alternative would result in better regional
traffic and worse localized traffic at some at-grade crossings and near Caltrain stations.
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Ridership of Other Transit Systems

The Dual-Mode MU Alternative would result in less Caltrain ridership than the Proposed Project.
Similar to the Proposed Project and the DMU Alternative, this alternative would not substantially
change the ridership of other transit systems compared with the No Project Alternative.

Conflict with other Transit Projects

The Dual-Mode MU Alternative would be consistent with plans for DTX and TTC. Regarding the
rerouting of 22-Fillmore, there may be need for crossing design to ensure the pantograph of the
dual-mode MUs would not contact the direct current trolley bus overhead line, which is a similar
concern to the Proposed Project, depending on the location for transition from diesel to electrified
service with this alternative relative to 16t Street. If no electrification were done at 16 Street, since
this alternative can run in diesel mode, there would be no conflict with the 22-Fillmore OCS.

The Proposed Project’s impacts related to the OCS for other transit projects are either less than
significant or can be managed with mitigation, so this difference is not considered significant.

This alternative would be consistent with the plans for DTX and TTC which would be a lower impact
than either the DMU Alternative or the No Project Alternative both of which would be in conflict.

Pedestrian/Bicycle Facilities

As discussed in Section 3.14, Transportation and Traffic, the Proposed Project would have a less than
significant impact on pedestrian facilities with mitigation. Since ridership would increase with the
Dual-Mode MU Alternative, but less than with the Proposed Project, this alternative would have a
smaller less than significant impact (with mitigation) on pedestrian facilities. It would have a similar
impact as the DMU Alternative.

As discussed in Section 3.14, Transportation and Traffic and Section 4.1, Cumulative Impacts, the
Proposed Project would result in an increased demand for bike facilities, but proposed mitigation
would address this increased demand. There would also be an increase in demand for bike facilities
with the increased ridership expected with this alternative; however, Caltrain could address this
demand by similar means as the proposed mitigation for the Proposed Project. Thus, the Dual-Mode
MU Alternative would have a lesser impact than the Proposed Project relative to bicycle facilities.

Station Parking and Access

As discussed in Section 3.14, Transportation and Traffic and Section 4.1, Cumulative Impacts, the
Proposed Project would result in an increased demand for parking, but this would not result in
significant secondary impacts on air quality, noise, or traffic or due to the construction of other
parking facilities. The Dual-Mode MU Alternative would result in a lower increase in parking
demand and, therefore, would have less impact than the Proposed Project relative to parking
demand.

Emergency Vehicle Access

Relative to emergency vehicle access, the Dual-Mode MU Alternative would have a similar but
smaller positive effect on reducing higher regional vehicle miles traveled, a similar but worse
adverse effect at at-grade crossing, and similar but smaller adverse effects at intersections near
stations. This alternative would have similar but less overall beneficial impacts on emergency
response times as the Proposed Project. This alternative would be beneficial relative to the No
Project Alternative.
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Freight Rail Operations

This alternative w :
PFG-pGSEd—PFG}GGt—S—E—WS—&Hd—t—h—H—S— would have the same effect on fI‘EIEht oneratlons as the
Proposed Project because it is presumed that alternative compliant dual-mode MUs could operate in
a shared environment with freight trains, like the Proposed Project’s EMUs.

This alternative would not require an OCS (outside of DTX/TTC); consequently, there would be no
concerns about potential height restrictions for freight. Overall this alternative would have the same

impacts as the DMU Alternative {presuming light-weight DPMUs};less impacts than the Proposed

Project (due to lack of OCS), and mere-similar impacts to than the No Project Alternative.

5.2.4 Tier 4 Diesel Locomotive Alternative (T4DL)

A Tier 4 Diesel Locomotive (T4DL) Alternative is feasible as new diesel locomotives are under

construction in the U.S. that can meet the USEPA'’s Tier 4 emissions standards.

The T4DL Alternative would not meet the project’s purpose to provide electrical infrastructure
compatible with high-speed rail. In addition, while the increase train service under this alternative
would increase revenue, this alternative would also increase diesel fuel consumption compared with
existing conditions® which would increase operating fuel costs. Therefore, this alternative would
only partially meet the project’s objective to increase operating revenue and would not meet the
objective to reduce operating fuel costs. In addition, as discussed below, this alternative would not

lower engine noise compared to the No Project Alternative.

Although this alternative does not meet three of the project objectives, it was analyzed to respond to
public interest. It should be noted that this alternative is actually an extension of the No Project

Alternative. The No Project Alternative also uses Tier 4 Diesel Locomotives; the differences are that
the Tier 4 Diesel Locomotive Alternative includes an increase to 114 trains per day and 6 trains per
peak hour per direction, a change from the existing schedule to the Proposed Project schedule, and
he T4DL-DH variant of this alternative would include two locomotives per consist. If this alternative
were advanced, it would require no CEQA analysis, because CEQA exempts increases of passenger
service on existing rail lines if it involves no new construction of new rail lines. As such, this
alternative does not actually meaningfully expand the range of alternatives considered in the DEIR

and it is not mandatory to analyze this alternative further. However, as noted above, due to public
interest, this alternative is analyzed to respond to comments on the DEIR.

As indicated in Table 5-1, a new Tier 4 single diesel locomotive hauling passenger coaches would
have initial acceleration rates of approximately 1.1 mphps and a train consist with two diesel
locomotives would have an initial acceleration rate of approximately 2.1 mphps. The new Tier 4
diesel locomotives under construction by Siemens can reach up to 125 mph top speed and have a
maximum deceleration of approximately 1.8 mphps (Siemens 2013) but the deceleration profile

would be somewhat less than that of the EMUs as the passenger coaches would not have
independent braking like the EMUs.

82020 No Pr01ect diesel consuthlon is estlmated as 5.6 million gallons/vear compared with 2020 T4DL

fuel consumption for a single T4 dlesel locomotlve is 3.6 gallons/mile (mcludlng non-revenue) comDared to 3.1

gallons/mile (including non-revenue) for today’s diesels, which are less powerful. Double-head scenario would

have higher fuel consumption due to use of two locomotives per consist. As discussed in text, 2020 scenarios for the

T4DL Alternative assume continued use of 1998 and 2003 remnant diesel locomotives until they reach the end of
their service life to match the project’s use of remnant diesel locomotives as well.
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This alternative includes two variants: 1) a single-head (SH) scenario which includes operation of

train consists with only one locomotive; and 2) a double-head (DH) scenario in which trains are
operated with two locomotives.

Newer diesel locomotives would reduce running times due to faster acceleration than current
Caltrain diesel equipment.

For the purposes of this alternative analysis in order to make “apples to apples” comparisons to the
Proposed Project to contrast the consequences of using a different train technology, the following

assumptions were made.

e Train consists would be the same as today with a single or double locomotive hauling 5 bi-level

passenger coaches with a nominal capacity of 600 passenger seats per train order to analyze an
alternative that would roughly match the ridership? per train capacity of the Proposed Project.

e [t was assumed that the Caltrain service levels (6 trains per peak hour, 114 trains/weekday)
would be the same as the Proposed Project.

e For 2020, the single-head scenario would likely not result in the same amount of ridership given
the differences in both acceleration and deceleration as the proposed project and thus the
number of stops during peak hours would have to be less than the Proposed Project and/or end

to end trip times would be longer. For the sake of EIR analysis only, it was assumed that this
scenario would have the same ridership as the PCEP, even though it would have inferior

performance compared to the PCEP.

e For 2020, the double-head scenario would accelerate almost as fast as EMUs, Even though its

deceleration profiles would be less than the EMUs, for the sake of the environmental analysis
only, ridership is assumed to be the same as the PCEP.

e For 2020, both scenarios assume continued use of the remaining Caltrain diesel locomotives

that are less than 30 years old including the three 1998 F40s and the six 2003 MP36s. this is the
same assumption as for the PCEP, which will operate a mixed fleet in 2020.

e For 2040, both scenarios would presume 100 percent use of Tier 4 diesel locomotives.

e For 2040, the T4DL Alternative is assumed to terminate at the San Francisco 4th and King
Station and would not proceed to the TTC because the DTX and the TTC are designed only for

electric trains. Even if ventilation were added to the DTX tunnel, the TTC is a fully enclosed

station that is not designed to handle the emissions from diesel train operations in the enclosed
station. Many fully enclosed stations and tunnels, like the tunnels leading to Grand Central
Station and Penn Station in New York City prohibit diesel operations due to health concerns.
Other major downtown stations that allow diesel operations, such as Union Station in Chicago,

face substantial controversy concerning diesel emissions in constrained spaces. Thus, due to the
design of the DTX and the TTC and due to the health concerns about diesel emissions in enclosed

spaces, this alternative does not include service to TTC.

e For 2040, two sub-scenarios were evaluated for ridership: one assuming 20% less ridership

increase over the No Project ridership compared to the PCEP and one assuming the same
ridership as the PCEP. This is to account for the potential differences due to not serving TTC

compared to the PCEP.

Construction Impacts

This alternative would involve replacing the existing Caltrain diesel locomotive-hauled vehicles with
new T4DL vehicles but would involve no new construction.

9 The Proposed Project capacity is roughly 600 passenger seats per train.
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Operational Impacts

Aesthetics

This alternative would not involve the installation of an OCS or TPFs or additional removal of

vegetation. Current maintenance trimming of vegetation would continue as at present, but the
maintained area would not change (with the Proposed Project the maintained area would expand
outward as necessary for the OCS ESZ).

Overall, the T4DL Alternative would have substantially less aesthetic impact than the Proposed
Project and the same impacts as the No Project alternative.

Air Quality

Emissions resulting from T4DL operations were compared with EMU operations emissions under
the Proposed Project.

As noted above, no ridership evaluation was conducted for the T4DL Alternative. The single-head

and double-head scenario were both assumed to have the same ridership as the PCEP in 2020. For
2040, two scenarios were studied: 1) assuming 80 percent of the ridership increase of the PCEP

above the No Project conditions (due to not reaching TTC) and 2) assuming the same ridership as
the PCEP.

As shown in Table 5-6 above, due to higher Caltrain diesel daily consumption, the T4DL Alternative
would result in substantially higher daily emissions of ROG, CO, and NOx and slightly higher
emissions of PM10 and PM2.5 along the Caltrain ROW than the Proposed Project in both the 2020
project scenario and the 2040 fully electrified scenario. When taking into account the indirect
electricity emissions and assuming the same ridership as the Proposed Project, the T4DL Alternative
would still have substantially higher criteria pollutants in both the 2020 and 2040 scenarios. In
2020, the differences in NOx emissions between the T4DL Alternative and the Proposed Project are
well above the BAAQMD threshold. For 2040, assuming different ridership, the differences between
The T4DL Alternative and the Proposed Project for ROG, NOx and PM10 would be above the

BAAQMD threshold. For 2040, assuming the same ridership, the differences between the T4DL
Alternative and the Proposed Project for NOx would be above the BAAQMD threshold.

Based on the PM10 emissions shown in Table 5-6, the T4DL Alternative would also have slightly
higher DPM emissions associated with Caltrain diesel trains along the Caltrain ROW and would
result in higher health risks associated with DPM for residents along the Caltrain ROW compared
with the Proposed Project. Using the example provided in Section 3.2, Air Quality, of an area in
Menlo Park proposed for mixed use where the current diesel locomotives would result in an indoor
risk of cancer from DPM emissions of 39 in a million, and assuming that the health risks are directly
proportionate to daily PM10 emissions, the cancer health risks associated with the T4DL Alternative
would be 7 to 8 in a million in 2020 at the modeled location. As noted in Section 3.2, Air Quality, the

Proposed Project would reduce the health risk at this location to approximately 5 in a million in
2020.

In 2020, the T4DL-DH Alternative would have lower Caltrain system emissions compared with the
No Project Alternative for all criteria pollutants when taking into account VMT reductions. The
T4DL-DH Alternative would have lower criteria pollutant emissions overall, except for NOx
emissions which would be higher than the No Project Alternative by more than the BAAQMD

threshold. In 2040, the T4DL-DH Alternative would result in lower emissions compared with the No
Project Alternative for all criteria pollutants.

In 2020, health risks resulting from the T4DL Alternative would be slightly higher than under the No
Project Alternative due to slightly hisher DPM emissions along the Caltrain ROW. The risks also
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would be slightly higher in 2040 due to higher DPM emissions along the Caltrain ROW. But the

differences are not significant and this alternative, like all of the alternatives would result in
substantial reductions in DPM emissions compared to existing conditions.

As discussed above for the DMU Alternative, the effect of tree removal avoidance compared to the
Proposed Project on particulate emissions and health risks and other emissions (such as pantograph
wear emissions) is likely minimal and would not change the conclusions noted above.

Therefore, this alternative would have a greater impact on air quality than the Proposed Project but
would have but a decreased impact overall compared with the No Project Alternative in the long run

(e.g., with full replacement).

Biological Resources

With this alternative, existing tree trimming to maintain physical clearance zones for trains would
continue but would not be expanded as in the Proposed Project. Thus, this alternative would have

less ongoing disruption to nesting birds and bats that might be present in trees along the Caltrain
ROW.

This alternative would have continued diesel emissions along the Caltrain ROW (higher than the
Proposed Project), which would result in continued deposition of diesel contaminants into adjacent
upland and aquatic areas. In addition, diesel emissions also result in nitrogen deposition (higher
than the Proposed Project) adjacent to the Caltrain ROW and in areas a number of miles from the

Caltrain ROW. As discussed in Section 3.3, Biological Resources, deposition of nitrogen from vehicle
emissions and other emission sources has resulted in a “fertilization effect” in natural areas that has

favored non-native species over some native species, in particular affecting habitat for host plants
for certain rare butterfly species.

With the T4DL Alternative, diesel and nitrogen emissions regionally would be less than the No
Project Alternative and thus this alternative would have fewer related effects on biological resources

than the No Project Alternative.

Cultural Resources

Operation of this alternative would not impact archeological, cultural, or historical resources. T4DLs

would operate within the existing Caltrain ROW and on the existing tracks, and would not require

modifications or removal of existing historical structures. Therefore, operational impacts on cultural
resources would be the same as the Proposed Project and the No Project Alternative.

Electromagnetic Fields/Electromagnetic Interference

Operation of T4DLs would not require an overhead OCS. Instead, the T4DLs would be powered by

onboard diesel engines. The operation of this alternative would not increase the level of
electromagnetic fields along the Caltrain corridor and project vicinity, or increase electromagnetic

interference. Therefore, the potential impacts associated with EMF and EMI would be less than the
Proposed Project and the same as the No Project Alternative.

Geology, Soils and Seismicity

Under this alternative, operation of the Caltrain service would be in the same project area as the
Proposed Project and would expose structures and people to the same seismic, soil, and geologic
hazards as the Proposed Project. Therefore, the exposure of risks associated with seismic, soil, and
geologic hazards would be the same as the Proposed Project and the No Project Alternative.
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Greenhouse Gas Emissions and Climate Change

Compared to existing conditions, the T4DL-SH Alternative in 2020 would result in lower GHG

emissions but the T4DL-DH Alternative would result in a slight increase in GHG emissions. Boh

variants of the T4DL Alternative would result in substantially lower GHG emissions in 2040 than
under existing conditions.

The T4DL Alternative would result in greater GHG emissions overall than the Proposed Project but
less overall than the No Project Alternative when taking into account all changes in emissions,
including changes in VMT and associated passenger vehicle emissions.

Operation of the T4DLs would emit more GHG emissions than electric engines in the Proposed
Project EMUs, taking into account both direct engine GHG emissions as well as indirect GHG
emissions from electricity generation. The analysis used the same sensitivity approach to ridership
as described above for the air quality analysis.

Compared with the No Project Alternative, the T4DL Alternative would have greater Caltrain system

emissions. The greater emissions would result from the increase in service. However, the T4DL

Alternative would have lower emissions than the No Project Alternative overall when including
lowered VMT-related emissions resulting from increased Caltrain ridership (using the assumptions

noted above).

Hazards and Hazardous Material

Under this alternative, there would be an ongoing potential for the release of and exposure to diesel

fuel and other hazardous materials during maintenance activities. Operation of this alternative
would also generate hazardous waste material from the use of lubricants and solvents.

Compared with the No Project Alternative, this alternative would result in more Caltrain diesel fuel
use due to increased train service. However, because the T4DL Alternative would increase ridership
and lower regional VMT, the decreased regional handling of gasoline would likely offset the
increased Caltrain handling of diesel in terms of risk of accidents and spillage.

Compared with the Proposed Project, the T4DL Alternative would require much more handling and
transfer of diesel fuel, which increases the potential for release of diesel. Therefore, this alternative
would have greater impacts associated with the release of and exposure to hazardous materials
compared than the Proposed Project but likely similar overall impacts as the No Project Alternative.

Hydrology and Water Quality

Under this alternative, there would be no change in impervious area in the project area. This
alternative would not require the construction of TPFs or the OCS. This alternative would require
much more handling and transfer of diesel fuel than the Proposed Project, which would increase the
potential for release of diesel that may affect water quality. Because the Proposed Project’s
operational impact on water quality is readily addressed through application of existing regulations,

and the Proposed Project would require far less handling of diesel fuel, the T4DL Alternative is
considered to have a higher risk of spills and water quality effects than the Proposed Project.

The areas of the Caltrain ROW and associated facilities potentially subject to flooding would remain
the same. The Proposed Project would place some new facilities into the 100-year floodplain that
would be subject to flooding effects, but mitigation is available to reduce effects to a less-than-
significant level. Both the T4DL Alternative and the Proposed Project would have similar
vulnerabilities to future flooding associated with sea level rise, but the Proposed Project would place
slightly more facilities at risk than the T4DL Alternative. Thus, the T4DL Alternative would have less

impact related to flooding than the Proposed Project.
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The T4DL Alternative would have the same impacts than the No Project Alternative relative to
stormwater runoff and flooding. As described above, the T4DL Alternative would require greater
diesel duel handling by Caltrain than the No Project Alternative but less gasoline handling overall
due to lowered regional VMT. These impact changes offset each other and, therefore, this alternative
would have similar water quality impacts related to potential fuel spills or leakage.

Land Use and Recreation

Under this alternative, the OCS alignment and its associated vegetation clearance zone would not be
required. As a result, land outside the ROW would not need to be acquired in fee or easement for
OCS alignment or ESZ purposes. In addition, this alternative would not construct the traction power
supply substations in the City of South San Francisco and the City of San Jose. This alternative would
not increase the demand or physically impact existing recreational facilities.

Therefore, this alternative would have less impact on land use and recreation than the Proposed
Project and would have the same impacts as the No Project Alternative.

Noise and Vibration

Operation of the T4DLs would generate higher levels of engine noise than the Proposed Project
EMUs. The T4DL Alternative would also result in increased horn noise due to increased Caltrain
service, primarily in peak hours, which would be the same horn noise increase as the Proposed
Project and more train horn noise than the No Project Alternative. The T4DL Alternative would not
generate new noise associated with the TPFs. Because the T4DL engines are noisier than the EMUs,
while the changes in train horn noise would be the same, the T4DL Alternative would have greater
noise impacts than the Proposed Project along the Caltrain ROW, but less impact around the TPFs.
The T4DL engines are slightly quieter than existing diesel locomotives, but with the additional horn

noise, the T4DL-DH Alternative would have higher noise levels overall than the No Project
Alternative.

As presented in Table 5-10, the following conclusions can be made for the 49 study locations for the
T4DL-DH Alternative relative to No Project conditions.

e Noise levels lower than No Project Alternative: Four locations
e No change between No Project Alternative and the T4DL-DH Alternative: No locations
e Noise levels higher with the T4DL Alternative: 45 locations.

Based on Table 5-10, the following conclusions can be made for the 49 study locations for the T4DL-
DH Alternative relative to the Proposed Project.

e Noise levels lower than the Proposed Project: No study locations

e No change between T4DL Alternative and the Proposed Project: No study locations
e Noise levels higher with the T4DL Alternative: 49 locations.

Therefore, this alternative would have a greater impact on sensitive receptors from noise than the
Proposed Project and the No Project Alternative. As shown in Table 5-10, unlike the Proposed
Project, the T4ADL-DH Alternative would result in exceedances of the FTA Criteria at four locations

and thus would result in a significant project-level noise impact whereas the Proposed Project
would not.
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1 Table 5-10. Noise Levels and Impacts from Train Operations, Tier 4 Diesel Locomotive Alternative — Double-Head Scenario (2020)

5 = Change with
S = ‘é 3 o Propl osed T4DL-DH T4PI: over FT.A Irppact
% ﬂé E 2 Existing® Project Alternative Existing Criteria
% 2 . g 2 9
§ _q; = %] § Total Ambient Noise Exposure at Receptorc -°g" %] § %]
& | City Cross Streets A o A& s| Lau(dBA) SIEEE
1 |San Francisco |Oakdale Ave and Quint Ave W MFR 110 N32 69 68.8 69.5 0.5 11 29
2 |San Francisco |Reddy St and Williams Ave E SFR 80 N33 70 69.7 70.6 0.6 1.0 28
3 |San Francisco |Carr St and Paul Ave E SFR 90 N32 70 69.7 70.5 0.5 1.0 28
4 |San Francisco |Tunnel Ave and Lathrop Ave E SFR 120 N31 69 68.9 69.6 0.6 11 29
5 |San Bruno Herman St and Tanforan Ave W SFR 110 RO5 76 75.4 75.7 -0.3 03 21
6 |San Bruno Huntington Ave and San Bruno Ave E MFR 50 RO7 77 74.6 75.4 -1.6 03 20
7 |San Bruno Montgomery Ave and Walnut St W SFR 120 RO7 74 723 729 -1.1 05 23
8 |San Bruno 1st Ave and Pine St E SFR 100 N53 74 71.6 72.4 -1.6 05 23
9 |San Bruno Huntington Ave and Sylvan Ave W SFR 150 N53 72 69.5 70.4 -1.6 08 2.5
10 |San Bruno San Antonio Ave and San Benito Ave W SFR 170 N26 67 66.8 67.4 0.4 12 3.2
11 |Millbrae Monterey St and Santa Paula Ave E MFR 160 N25 71 71.0 71.3 0.3 1.0 2.6
12 |Millbrae Hemlock Ave and Hillcrest Blvd. W SFR 90 Ri12 72 72.0 72.4 0.4 08 2.5
13 |Burlingame California Dr and Dufferin Ave W SFR 150 N50 68 67.8 68.4 04 1.2 3.1
14 |Burlingame California Dr and Mills Ave W SFR 160 Ri4 70 70.1 70.4 04 1.0 28
15 |Burlingame California Dr and Palm Dr W SFR 190 N22 70 70.0 70.3 0.3 1.0 28
16 |Burlingame Park Ave and Carolan Ave E SFR 160 N22 71 71.0 713 0.3 1.0 26
17 |San Mateo Grand Blvd and San Mateo Blvd W SFR 40 Ri18 76 76.0 76.6 0.6 03 21
18 |San Mateo Railroad Ave and Monte Diablo E SFR 70 R18 72 71.9 72.6 0.6 08 2.5
19 |San Mateo B St and 9th Ave W MFR 110 N47 73 73.1 73.3 0.3 0.6 24
20 |San Mateo South Blvd and 16th Ave W SFR 85 N20 67 66.5 67.9 09 1.2 3.2
21 |San Mateo Pacific Blvd and Otay Ave E SFR 100 N19 72 71.9 72.5 0.5 08 25
22 |San Mateo Country Rd and Dale View Ave E MFR 120 R22 70 69.7 70.6 0.6 1.0 28
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5 = Change with
. o a Q Proposed T4DL-DH T4DL over FTA Impact
o] = Q| h~ . . . . . . .
Z, Gé 9 v Existing® Project Alternative Existing Criteria
g x| =
A & . 2 £
S < 9 9 3 =
ol S = = 5 . . 5 o
9 o = % = @ Total Ambient Noise Exposure at Receptorc o é o é
g |City Cross Streets S 8§ A& S Lu(dBA) EEEE
23 |Belmont Country Rd and Marine View E MFR 120 N18 73 72.9 73.4 0.4 06 24
24 | San Carlos Country Rd and Springfield Ave E SFR 100 N17 70 70.0 70.6 0.6 1.0 28
25 |Redwood City |D St and Stafford St E SFR 90 Nile6 73 73.1 73.4 0.4 06 24
26 |Redwood City |Cedar St and Main St E SFR 50 N47 76 76.0 76.5 0.5 03 21
27 |Redwood City | 198 Buckingham Ave W MFR 110 R27 69 68.6 69.8 0.8 11 29
28 |San Mateo Arrowhead Lane and 5th Ave E SFR 50 N14 72 71.6 72.7 0.7 08 2.5
County
29 |Atherton Lloyden Dr and Fair Oaks Lane W SFR 60 Ni13 70 69.7 70.9 09 1.0 2.8
30 |Atherton Felton Dr and Encinal Ave E SFR 65 N13 70 69.7 70.8 0.8 1.0 28
31 |Menlo Park Burgess Dr and Alma St E MFR 175 N45 67 66.8 67.4 0.4 1.2 3.2
32 |Palo Alto Mitchell Lane and University Ave W MFR 100 N44 68 67.7 68.7 0.7 12 31
33 |Palo Alto Alma St and Lincoln Ave E SFR 120 N42 69 68.6 69.7 0.7 11 29
34 |Palo Alto Residences near Peers Park W SFR 40 R34 72 1.5 73.0 1.0 0.8 25
35 |Palo Alto Alma St and El Dorado Ave E MFR 160 N10 76 75 75.7 -0.3 03 21
36 |Palo Alto 4237 Park Blvd W SFR 50 R36 78 78.1 78.4 0.4 02 1.8
37 |Mountain Central Exp and Thompson Ave E SFR 150 N9 75 74.7 74.8 -0.2 04 2.2
View
38 |Mountain Evelyn Ave and Bryant St W MFR 110 N8 73 72.7 73.0 0.0 0.6 24
View
39 |Mountain Central Exp and Whisman Ave E SFR 150 N39 72 719 72.1 01 08 25
View
40 |Mountain S. Bernardo Ave and Evelyn Ave E SFR 75 N7 68 67.4 69.0 1.0 1.2 31
View
41 |Sunnyvale Asilomar Ave and Mary Ave E MFR 80 N7 70 69.8 70.6 0.6 1.0 28
42 |Sunnyvale 332 Angel Ave E SFR 80 N6 71 70.9 71.6 0.6 1.0 26
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5 = Change with
. o a Q Proposed T4DL-DH T4DL over FTA Impact

o] = Q| h~ . . . . . . .

Z, Gé 9 v Existing® Project Alternative Existing Criteria

et x| =

Z g . g

S < 9 9 3 =

E 5 =2 = > . . P

9 o = % = @ Total Ambient Noise Exposure at Receptorc o é o é

g |City Cross Streets S 8§ A& S Lu(dBA) EEEE
43 |Sunnyvale Fair Oaks Ave and Evelyn Ave W MFR 75 N6 71 70.8 71.5 0.5 1.0 2.6
44 |Santa Clara Agate St and Lawrence Exp W MFR 85 R44 71 71.0 71.6 0.6 1.0 26
45 |Santa Clara Agate Dr and Bowers Ave W SFR 110 N4 68 67.7 68.5 0.5 1.2 31
46 |Santa Clara Alvarado Dr and San Thomas Exp W SFR 95 N37 68 67.6 68.7 0.7 1.2 31
47 |Santa Clara 2109 Main St W SFR 95 N3 68 67.6 68.7 0.7 1.2 31
48 |San Jose 782 Auzerais Ave W SFR 60 R48 81 81.0 81.1 0.1 01 1.0
49 |San Jose 456 Jerome St E SFR 50 R49 71 70.1 71.6 0.6 1.0 26

Source: Appendix C, Noise and Vibration Technical Report
a_SFR = Single-Family Residence; MFR = Multi-Family Residence
Ex1st1ng total noise exposure based on representatlve noise measurement data ]see Table 3 11- 6]
ing fut i

Table 3.11-6.
Results in bold exceed the FTA impact criteria.
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The T4DL-SH Alternative would have similar but lesser noise effects than the T4DL-DH Alternative
and greater noise levels at all 49 locations compared to the Proposed Project. However, the T4DL-SH
Alternative would not result in any exceedances of the FTA noise criteria and thus, like the Proposed

Project would not result in a significant project-level noise impact. Results for noise evaluation of
both the T4DL-SH and T4DL-DH Alternative are found in Appendix C.

Vibration impacts of the T4DL Alternative should be similar to the Proposed Project, but the T4DLs
would likely have greater vibration than the EMUs. As discussed in Section 3.11, Noise and Vibration,
the EMUs are not expected to have significantly different vibration characteristic than existing
conditions, so the differences between alternatives for operational vibration are not substantial.

Population and Housing

This alternative would not indirectly or directly induce population growth or the demand for new
housing units in the project area. Similar to the Proposed Project, operation of this alternative would
not require the displacement of existing housing units or businesses. Therefore, the impact on

population and housing would be the similar to the Proposed Project and the No Project Alternative.

Public Services and Utilities

With the T4DL Alternative, operations would not have appreciable changes in public services

demand, similar to the Proposed Project, and no effect on utility disruption. Thus, the Proposed
Project, the No Project Alternative, and the T4DL Alternative would all have similar effects on public

services and utilities during operations.

Transportation/Traffic

Regional Traffic

Under the T4DL Alternative, there would be an increase in rail service similar to the Proposed
Project and more trains than with the No Project Alternative. Regionally, the T4DL-SH Alternative,
would result in a lesser reduction in VMT and associated general traffic congestion compared with
the Proposed Project because the T4DL-SH Alternative would have inferior performance relative to
the Proposed Project’s EMUs and thus would result in less Caltrain ridership. The T4DL-DH

Alternative would have the same ridership in 2020, but likely lower ridership in 2040, due to not
being able to reach TTC.

The T4DL Alternative would be beneficial compared with the No Project Alternative due to the
increased service and reduction of VMT.

Localized Traffic at Certain At-Grade Crossings and Caltrain Stations

In comparison with the Proposed Project, the ridership under this alternative under the single head
scenario would be somewhat less.

The T4DL Alternative would result in the same number of gate-down events during peak hours at
the at-grade crossings as the Proposed Project. At at-grade crossings that are not near stations, the
gate-down time should be similar to the Proposed Project. At at-grade crossings that are near
stations, the T4DL Alternative single-head variant would result in greater gate-down time than the
Proposed Project due to the slower deceleration and acceleration performance but the double-head
trains would have similar performance and thus similar gate-down time. Thus, at at-grade crossing
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near stations, the T4DL alternative would have a greater impact on localized traffic than the

Proposed Project would have under the single-head scenario but similar impacts under the double-
head scenario.

Since the T4DL alternative would result in less ridership than the Proposed Project in the single-
head scenario, traffic levels near Caltrain stations may be somewhat less in general. In the double-

head scenario, traffic levels near Caltrain stations would be the same in 2020, but somewhat lower
in 2040 due to lower ridership due to not reaching TTC.

Relative to the No Project Alternative, the T4DL Alternative would result in better regional traffic
and worse localized traffic at some at-grade crossings and near Caltrain stations.

Ridership of Other Transit Systems

The T4DL Alternative, single-head variant would result in less Caltrain ridership than the Proposed
Project and similar 2020 ridership with the double-head variant. Similar to the Proposed Project,

this alternative would not substantially change the ridership of other transit systems compared with
the No Project Alternative

Conflict with other Transit Projects

The T4DL Alternative, like the No Project Alternative, would avoid any potential OCS-related
conflicts with the 22-Fillmore Project or DTX. However, the T4DL Alternative is incompatible with

the designs for DTX and TTC and, thus, would not allow a downtown extension of Caltrain as

planned, which is a major conflict given that the extension is one of the driving rationales for DTX
and TTC.

The Proposed Project’s impacts related to the OCS for other transit projects are either less than
significant or can be managed with mitigation. The Proposed Project is consistent with DTX and TTC
designs; therefore, the T4DL Alternative would have more conflict with other transit projects than
the Proposed Project would have.

Pedestrian/Bicycle Facilities

As discussed in Section 3.14, Transportation and Traffic, the Proposed Project would have a less than
significant impact on pedestrian facilities with mitigation. Since ridership would increase with the

T4DL Alternative, but less than with the Proposed Project, the T4DL Alternative would have a
smaller less than significant impact (with mitigation) on pedestrian facilities.

As discussed in Section 3.14, Transportation and Traffic and Section 4.1, Cumulative Impacts, the

Proposed Project would result in an increased demand for bike facilities, but proposed mitigation
would address this increased demand. There would also be an increase in demand for bike facilities

with the increased ridership expected with the T4DL Alternative; however, Caltrain could address
this demand by similar means as the proposed mitigation for the Proposed Project. Thus, the T4DL
Alternative would have a lesser impact than the Proposed Project relative to bicycle facilities.

Because of greater ridership, this alternative would have more impact on existing pedestrian and
bicycle facilities than the No Project Alternative would have.

Station Parking and Access

As discussed in Section 3.14, Transportation and Traffic and Section 4.1, Cumulative Impacts, the
Proposed Project would result in an increased demand for parking, but this would not result in
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significant secondary impacts on air quality, noise, or traffic or due to the construction of other

parking facilities. The T4DL Alternative would result in a lower increase in parking demand in the
long run and, therefore, would have less impact than the Proposed Project relative to parking

demand.

Because of greater Caltrain ridership, this alternative would have more impact on station parking
and access than the No Project Alternative would have.

Emergency Vehicle Access

Relative to emergency vehicle access, the T4DL Alternative would have a similar but smaller positive
effect on reducing regional vehicle miles traveled in the long run, a similar but smaller adverse effect
at at-grade crossings and at intersections near stations. This alternative would have similar but

fewer overall beneficial impacts on emergency response times than the Proposed Project would
have.

This alternative would be beneficial relative to the No Project Alternative.

Freight Rail Operations

The T4DL Alternative could share tracks with freight and thus would have no effect on freight
operational windows.

The T4DL Alternative would not require an OCS, and, thus, there would be no concerns about
potential height restrictions for freight. The Proposed Project would provide adequate height
clearance for existing freight service. As discussed in Section 4.1, Cumulative Impacts, future freight
trains could be slightly constrained to the existing freight train equipment heights. But even with

limited freight diversion to other modes (such as trucks), this constraint is not likely to result in
significant secondary physical impacts on the environment but is disclosed conservatively to
potentially have localized noise or traffic impacts if diversion to trucks does occur. The T4DL

Alternative would avoid any such impacts because it would not restrict overhead heights along the
Caltrain ROW.

Overall, this alternative would have the same impacts as the No Project Alternative.

5.2.5 Electrification with OCS Installation by “Factory Train”

This alternative consists of the same operational elements as the Proposed Project (electrified
service with EMUs) but with a different method for construction of the OCS.

An alternative method of installing the OCS could be through the use of a so-called “Factory Train”
(also called an “Electrification Train” and a “High Output Plant System” or the HOPS train), which is a
moveable assembly line system, mounted on rails. One of the prime advantages of a Factory Train is
the rate of progress in OCS installation. Rates of progress up to 1 mile/night have been reported, and
the system can reportedly be used while allowing for adjacent rail lines to be used by existing trains
(European Railway Review 2011) although there may be speed restrictions for the use of adjacent
lines (Railway Gazette 2013a).

This is a new technology developed by a German company, Windhoff Bahn- und Anlagentechnik
GmbH. The first reported use of this system will be on the Great Western Main Line Electrification
Project for Network Rail in the United Kingdom (UK), starting in early 2014 The system that has
been assembled for the UK project cost £40 million (about $67 million as of early January 2014) and
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consists of 23 vehicles with a combined length of 500 meters (about 1,640 feet) (Railway Gazette
2013a). The different elements to the HOPS train to be used for the UK project are as follows
(Network Rail UK 2013).

e A piling rig (with two multi-purpose vehicles with Movax vibro piling heads, to vibrate the steel
piles into the soil, two pile carrying wagons, and a Fambo hydraulic percussion hammer multi-
purpose vehicle for tougher ground)?19.

e An excavation and concrete batching unit with an Hitachi excavator plus a Kniele concrete unit
to mix concrete from onboard aggregate, cement, and water tanks.

e A structures unit that erects the masts, portal booms, and twin track cantilevers.

e An ancillary conductor to install the earthing wires, return wires, and small parts such as
registration arms and other equipment.

e The contact and catenary unit to string up the remaining wires under tension. Another unit
installs other things such as wires under low bridges, and records information such as height
and stagger.

Each of the above elements includes two multi-purpose vehicles with full driving cabs, powered by
MTU power packs, which can be driven at 60 mph offsite. Onsite driving cabs mean the train can be
driven very slowly when installing contact wire.

The HOPS being used for the project in the UK is based at a purpose-built depot and then split up, to
head to different parts of the line at its 60 mph top speed. It carries enough supplies and equipment
to avoid the need to bring anything to the trackside on trucks. Staff can be picked up at stations en-
route (Network Rail 2013). Construction is planned to be six nights per week (Network Rail 2013).

Given that the manufacturer is a German company and no other manufacturers have such a system
at present, use of this method would require transporting such a system via ship to the United States
and then transporting it to the Caltrain ROW via rail.

No feasibility or cost analysis has been completed for-the Proposed-Projectusing for this

construction method. A Factory Train built in Germany and used in the UK may be not be feasible
here because of the potentially lengthy FRA certification process. An additional concern would be
the 0.31 mile train length, which would block some at-grade crossings when in operation.

As a rough comparison of costs, Network Rail in the U.K. is electrifying 2,000 track miles, including
the Great Western Line using a factory train approach for approximately $3.3 billion ($2014), which
corresponds to a cost of $1.6 million per track mile. As described in Chapter 2, the cost estimate for
electrifying the Caltrain Corridor is $950 million to $958 million, which corresponds to
approximately $7 million per track mile. The U.K. electrification program noted above, while
including some urban areas, also includes extensive rural areas where costs will be lower due to
ease of construction in contrast to the Caltrain Corridor which is entirely within the an urban
context, which makes for more difficult construction. There are also substantial differences between
California and the United Kingdom in terms of labor markets, cost of living, costs of materials, as
well as experience construction electrification projects. However, despite the substantial contextual
differences between the U.K. electrification programme and the PCEP, a factory train still has the

potential to reduce construction costs substantially due to the rate of progress and efficiency of
construction.

10 At present, the 35% preliminary design for the Proposed Project does not include any piles.
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For the purpose of this analysis, a Factory Train is considered feasible.

The following assumptions are made only for the purposes of the alternative analysis.

e The Factory Train can be manufactured (even if in Europe) and transported to the Caltrain ROW
via ship and rail.

e Construction using this method would be comparable in cost or less costly than conventional
construction.

e The Factory Train would be used to install approximately 80 percent of the OCS installation, and
conventional construction would be used in areas of complexity or construction, including
stations, tunnels, complex junctions, and sidings.

e Construction is assumed to be at night!! with allowed use of adjacent tracks by passenger and
freight rail, though possibly with speed restrictions.

e Because this is a new system that has not yet completed its first project, a 50 percent
contingency is used to derive an estimated average rate of progress of 0.5 mile/night, and
construction is assumed to be 5 nights/week. Assuming that 80 percent of the 130 to 140 miles
of OCS system would be installed by a Factory Train, this portion of the OCS system could be
completed in approximately 10 to 11 months. The remaining 20 percent of the OCS system is
assumed to be constructed using conventional methods and would take approximately 6 to 7
months for a total of 16 to 18 months (compared with the Proposed Project’s schedule for
overall OCS installation of 33 months).12 [f the conventional work is done in parallel to the use of
the Factory Train, this could cut an additional 6 to 7 months from the construction schedule.

e One operational base would be needed for the system. The location of this base is unknown, but
possible locations could include the former railyard in Brisbane south of the Caltrain Bayshore
Station,13 CEMOF, the South San Francisco yard, or other locations not yet identified. The base
could be located off the Caltrain ROW at a suitable yard with sufficient size and rail access,
provided it is sufficiently close to the Caltrain ROW to allow for rapid deployment each night.
The operational base would require several buildings, vehicle access, lighting, potential
reconfiguration of track access, parking and receiving space for deliveries, and storage areas for
construction materials and fuels.

This alternative is only a construction methodology alternative to conventional construction of the
OCS. Thus, analysis is limited to differences between the Proposed Project and this alternative
relative to OCS construction. As noted above, about 80 percent of the OCS is presumed to be
installed using a Factory Train with the remaining 20 percent assumed to be installed using
conventional construction. Thus, the discussion below is only relevant to the 80 percent installed by
a Factory Train with this alternative; impacts on the other 20 percent would be the same as for the
Proposed Project.

11 There is nothing to prevent use of the Factory Train during the day, but this would substantially disrupt
passenger rail service to shut down one line and thus it was assumed that construction would be at night. The
Proposed Project assumes that a substantial amount of work would likely also need to be at night to avoid
disruption of passenger rail service.

12 By way of comparison, the Great Western Main Line project plans to install approximately 16,000 OCS poles over
4 years, which works out to an average of a 330 poles/month.

13 Presuming this site is available during construction. As described in Chapter 4, Other CEQA-Required Analysis,
this site is proposed for mixed use development by the Brisbane Baylands project.
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This alternative would have greater construction impacts than the No Project Alternative (which
does not include construction) and the Dual-Mode MU Alternative and the DMU Alternative (which
have less construction).

Aesthetics

This alternative would have the same construction impacts due to tree removal/trimming as the
Proposed Project. The temporary construction aesthetic impacts could be more or less than the
Proposed Project depending on individual perceptions regarding the tradeoff of duration reduction
with a likely increase in the intensity of nighttime construction. However, construction staging may
be more consolidated with this alternative, which could reduce temporary impacts on any staging
areas with adjacent sensitive receptors that are avoided. OCS construction aesthetic disruption
would be shorter overall and likely shorter at individual locations, but the activity would always be
at night and would be more intense with the Factory Train. However, use of the Factory Train would
reduce impacts associated with material and personnel trucks because they can both be brought to
each construction site by the Factory Train itself (there would still be some local vehicle access for
support activities). For those people perceiving that a greater level of nighttime intensity would
outweigh the benefits of a shorter construction duration, this alternative would have greater
impacts. For people perceiving that the benefits of a shorter construction duration would outweigh a
greater level of nighttime construction intensity, this alternative would result in less impact than the
Proposed Project.

Air Quality

The only prior environmental statement for use of a Factory Train (for the Great Western Main Line
Electrification Project; Atkins 2012) did not provide any quantification of construction criteria
pollutant emissions. Because of the lack of data, a quantitative comparison of this alternative’s
construction emissions with the Proposed Project’s emissions was not completed; however, a
qualitative assessment was completed.

The Factory Train would result in construction criteria pollutant emissions for both the onboard
equipment as well as the train’s diesel engine itself. The emissions for the various construction
activities themselves (installing foundations, erecting poles, stringing wire) are likely similar to the
emissions for conventional construction. The Great Western Main Line Environmental Statement
(Atkins 2012) noted that at any one receptor, the duration of impact would be between a few hours
and one night as the OCS is installed within proximity of any one receptor, and asserted that
emissions from the Factory Train were unlikely or had a low potential to be significant in relation to
annual or hourly air quality ambient concentrations.

Overall, lacking a strict quantitative basis by which to compare this alternative to the Proposed
Project, it is considered unlikely that overall construction criteria pollutant emissions would be
substantially greater with this alternative or would cause any exceedance of hourly or annual air
quality ambient standards. Given that the Factory Train would install the OCS faster than
conventional construction, it is possible that daily emissions might be higher due to the greater
intensity of activity, but that has to be balanced with the offsetting greater efficiency of this method,
which should result in less emissions. The consolidation of transportation of equipment, materials,
and crews made possible with a Factory Train compared with the separate transport of all three
with conventional construction means there could be a possible overall net reduction in
construction emissions measured over the entire construction duration.
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Concerning TAC emissions, the Factory Train would also have DPM emissions from construction
equipment on the train and the train’s diesel engines. Health risks from DPM emissions are
concerned with the overall mass of emissions in all of construction, which are considered to be no
greater than and possibly lower with the Factory Train than the Proposed Project given the greater
efficiency of this construction method.

Biological Resources

This alternative would result in the same tree removal and trimming and similar activity along the
Caltrain ROW as the Proposed Project. However, construction staging may be more consolidated
with this alternative, which could reduce temporary impacts on any staging areas that contain
biological resources (most staging areas for the Proposed Project would be in locations with no or
limited biological resources).

Cultural Resources

This alternative would have similar overall impacts as the Proposed Project relative to cultural
resources because the amount of excavation and alteration to structures would be the same.
Construction at historic stations and tunnels would not be different with this alternative,
particularly since construction at some stations and all tunnels would likely be with conventional
construction. However, construction staging may be more consolidated with this alternative, which
could reduce temporary potential for disturbance of cultural resources at staging areas (if and
where present).

Geology, Soils, and Seismicity

This alternative would have similar impacts as the Proposed Project relative to geology, soils, and
paleontological resources because the amount of excavation would be the same. However,
construction staging may be more consolidated with this alternative, which could reduce temporary
erosion impacts at staging areas.

Greenhouse Gas Emissions and Climate Change

The only prior environmental statement for use of a Factory Train (for the Great Western Main Line
Electrification Project; Atkins 2012) did not provide any quantification of construction GHG
emissions. Because of the lack of data, a quantitative comparison of this alternative’s construction
emissions with the Proposed Project’s emissions was not completed; however, a qualitative
assessment was completed.

As discussed above in the Air Quality section, a Factory Train would be more efficient overall than
conventional construction by consolidating staging and the transportation of equipment, materials,
and personnel to and from the construction site. Therefore, it is doubtful that GHG emissions for this
alternative would be greater than for the Proposed Project, and GHG emissions would possibly be
lower.

Hazards and Hazardous Material

This alternative would have similar impacts as the Proposed Project relative to excavation of
potentially contaminated areas. However, construction staging may be more consolidated with this
alternative, which may reduce the potential for accidental release of petroleum or hazardous
materials.
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Hydrology and Water Quality

This alternative would have similar impacts as the Proposed Project. However, construction staging
may be more consolidated with this alternative, which may reduce the potential for
erosion/sedimentation as well as accidental release of petroleum or hazardous materials.

Land Use and Recreation

Similar to the discussion of aesthetics above, the temporary construction and temporary disruption
of land use could be more or less than the Proposed Project depending on individual perceptions
regarding the tradeoff of duration reduction vs. an increase in nighttime construction intensity.
However, construction staging may be more consolidated with this alternative, which could reduce
temporary land use impacts at staging areas overall. OCS construction land use disruption would be
shorter overall and likely shorter at individual locations, but the activity would always be at night
and would be more intense for sensitive land uses (i.e., residential) with the Factory Train. For those
people perceiving that a greater level of nighttime intensity would outweigh the benefits of a shorter
construction duration, this alternative would have greater temporary land use disruption impacts.
For people perceiving that the benefits of a shorter construction duration outweigh a greater level of
nighttime construction intensity, this alternative would result in less temporary land use disruption
than the Proposed Project.

Because recreational use occurs during daytime (for the most part), this alternative would result in
less construction disruption than the Proposed Project because it would limit OCS installation to
nighttime. Removal of trees and trimming would need to occur during the day (prior to arrival of the
Factory Train), and thus recreational disruption due to tree removal/trimming would be the same
as for the Proposed Project.

Noise and Vibration

The temporary construction noise impacts could be more or less than the Proposed Project
depending on individual perceptions regarding the tradeoff of noise impact duration reduction vs.
increased nighttime noise impacts. OCS construction noise disruption would be shorter overall and
likely shorter at individual locations, but the activity would always be at night and may be more
intense with the Factory Train. Review of the Environmental Impact Statement prepared for the first
use of a Factory Train (Atkins 2012) indicated that, in general, the noise of the individual pieces of
equipment on the Factory Train would be similar to the noise levels estimated in Section 3.11, Noise
and Vibration, for conventional construction of the OCS. However, with the Factory Train, the diesel
engine on the train itself is likely to be in continuous operation and is one of the noisier elements
associated with OCS installation next to the hydraulic hammer rig (Atkins 2012).

Use of the Factory Train would reduce noise impacts associated with material and personnel trucks
because they can both be brought to each construction site by the Factory Train itself (there would
still be some local vehicle access for support activities). For those people perceiving that a greater
level of nighttime noise would outweigh the benefits of a shorter construction duration, this
alternative would have greater impacts. For people perceiving that the benefits of a shorter
construction duration would outweigh a greater level of nighttime noise, this alternative would
result in less impact than the Proposed Project.
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Population and Housing

This alternative would have a similar, less-than-significant temporary impact as the Proposed
Project, although impacts might be a little less due to a shorter duration of construction.

Public Services and Utilities

This alternative would have the same impact as the Proposed Project relative to utility disruption
because utilities would have to be relocated and excavation would have to occur in the same manner
as the Proposed Project. This alternative would have a similar, less-than-significant temporary
impact on public services as the Proposed Project, although impacts might be a little less due to a
shorter duration of construction.

Transportation/Traffic

This alternative would have similar but possibly greater temporary traffic impacts overall during
construction. There would be a shorter duration of construction, consolidation of staging areas, and
delivery of materials and crew using the Factory Train itself, which would help to reduce
construction traffic overall.

The Factory Train would result in more nighttime traffic delays at the at-grade crossings. The
Factory Train can be quite lengthy, and, thus, during transit along the Caltrain ROW would result in
more lengthy gate-down times at at-grade crossings than the Caltrain passenger trains. Also, the
Factory Train could block at-grade crossings during OCS installation near at-grade crossings.
Because construction would be at night outside of peak hours, the increased traffic delays would be
adverse, but less than significant. The Factory Train is often broken up into its element parts when
working on the OCS installation itself, and thus temporary closure of at-grade crossings can be
managed to limit the time to when the different elements of the Factory Train need to work at the
at-grade crossing itself.

Given that this alternative is presumed to be constructed at night outside of peak hours, this
alternative is considered likely to result in fewer temporary traffic impacts than the Proposed
Project relative to OCS installation. Because the project’s effects on traffic would be less, it would
also have less impact on emergency vehicle response time

5.3 Environmentally Superior Alternative

The State CEQA Guidelines require that an environmentally superior alternative be identified. The
environmentally superior alternative is the alternative that would avoid or substantially lessen, to
the greatest extent, the environmental impacts associated with the project while feasibly obtaining
most of the major project objectives. If the alternative with the least environmental impact is
determined to be the No Project Alternative, the EIR must also identify an environmentally superior
alternative among the other alternatives.

The identification of the environmentally superior alternative results from a comparison of the
impacts associated with each alternative to the Proposed Project, as shown in Table 5-11 5-6. As
shown in that table, there are distinct differences between the construction impacts and operational
impacts of the alternatives.
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For construction, the No Project Alternative and the Tier 4 Diesel Locomotive Alternative would
both be the environmentally superior alternative because it neither would have ne-electrification
mﬁFastmetu%e{O@rer—'PpF—} constructlon E*el&dmg—the—Ne—Pm}eet—A}teFﬂatwe The Dual-Mode MU
Alternative weuld-be-the-envirenmen e-beea it would result
in a lower level of construction than the DMU Alternatlve the Proposed Pr01ect and the
Electrification with OCS Installation by Factory Train Alternative. Given what is known about the
Factory Train construction at this time,1# it is considered environmentally superior to the Proposed
Project for construction.

For operations, the No Project Alternative would be environmentally inferior to the DMU
Alternative, the Dual-Mode MU Alternative, the Tier 4 Diesel Locomotive Alternative and the
Proposed Project because it would result in substantially lower ridership and, thus, higher criteria

pollutant and GHG emissions, higher neise levels-ata-majority-oflocations, and worse regional

traffic conditions. However, the No Project Alternative would have lower noise levels than the DMU
Alternative, the Dual-Mode MU Alternative and the Tier 4 Diesel Locomotive Alternative. The Dual-

Mode MU Alternative would have higher 2020 operational impacts than the DMU Alternative for
2020 (due to a heavier train set and likely more fuel consumption), but due to likely higher ridership
in the long run with DTX/TTC, the Dual Mode MU Alternative is likely to result in long-term better
air quality, lower GHG emissions and better regional traffic conditions than the DMU Alternative and
the Tier 4 Diesel Locomotive Alternative. Thus, for operations, of the alternatives to the Proposed
Project, the Dual-Mode MU Alternative would be the environmentally superior alternative.

However, compared with the Proposed Project, the non-electrification alternatives Bual-Mede- MU
Alternative-and-the PMU-Alternative-would result in higher criteria pollutant and GHG emissions,
higher noise levels, and likely worse regional traffic in the long run, but would avoid the long-term
impacts of the OCS infrastructure and tree removal.15 The tradeoff between aesthetics impacts
versus air quality, GHG emissions, noise, and traffic impacts is not easily evaluated given the
dissimilar nature of these different impacts. Nevertheless, one way to evaluate these impacts is to
identify the people affected by these different impacts.

e Aesthetics: As described in Section 3.1, Aesthetics, the permanent effects of the OCS
infrastructure and tree removal would primarily affect the visual character of the area
immediately around the Caltrain ROW instead of significantly affecting scenic vistas. Thus, the
sensitive receptors of this impact are the residents of adjacent homes, users of adjacent parks,
and the less-sensitive workers at adjacent businesses (industrial and roadway receptors are not
considered sensitive to aesthetics). Consequently, where residential areas and parks are located
adjacent to the Caltrain ROW, the immediately adjacent users would be significantly less
affected relative to aesthetics by the non-electrification alternatives-Dual-Mede MU-Alternative
and-the PMU-Alternative compared to the Proposed Project.

14 As noted above, this is a new technology, and the first OCS installation using it starts in early 2014, so there is no
in-practice data by which to judge the impacts of that project, only the one single Environmental Statement
completed for the Great Western Main Line Electrification Project. Despite that project lacking certain data, such as
quantification of construction air quality or GHG emissions, the evidence in the Environmental Statement appears
to support a conclusion that taking into account all construction subjects, a Factory Train alternative would be
environmentally superior.

15 As described in Section 3.3, Biological Resources, the Proposed Project’s biological impacts relative to tree
removal can be mitigated to less-than-significant levels, but as noted in Section 3.1, Aesthetics, the visual aesthetic
impacts of tree removal may not always be mitigable to a less-than-significant level; thus, the comparison herein
focuses on the visual aesthetic impacts of tree removal.
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Table 5-11 5-6. Comparison of Project Alternatives with the Proposed Project

Alternatives

DMU Alternative

Dual-Mode Multiple Unit Alternative
(Relative to the Proposed Project, DMU

Tier 4 Diesel Locomotive Alternative (DH

Variant)

Electrification with OCS Installation by
Factory Train Alternative

Environmental No Project Alternative (Relative to the (Relative to the Proposed Project and No  Alternative and the No Project (Relative to the Proposed Project and other  (Relative to Proposed Project, OCS
Topic Area Level of Proposed Project Impact Proposed Project) Project Alternative) Alternative) operational alternatives) construction only)
Aesthetics Construction: Less than significant with ~ No impact (less) Less than Proposed Project Less than Proposed Project and DMU Less than Proposed Project, DMU and Dual-  Greater or less than Proposed Project
mitigation Greater than No Project Greater than No Project Mode MU Alternative depending on perception of tradeoff of
Same as No Project shorter duration for higher intensity
Operations: No impact (less) Less than Proposed Project (overall but Less than Proposed Project and DMU Less than Proposed Project, DMU and Dual- =~ Same as Proposed Project
Significant and unavoidable (tree visual changes at Caltrain stations Greater than No Project Mode MU Alternative
removal) greater than Proposed Project) Same as No Project
Less than significant with mitigation (all Greater than No Project
other impacts)
Air Quality Construction: Less than significant with ~ No impact (less) Less than Proposed Project Less than Proposed Project and DMU Less than Proposed Project, DMU and Dual-  Not likely to be greater and possibly
mitigation Greater than No Project Greater than No Project Mode MU Alternative less than Proposed Project overall due
Same as No Project to increased efficiency.
Operations: Beneficial (criteria No impact (greater) Greater than Proposed Project Greater than Proposed Project Greater than Proposed Project, DMU, and Same as Proposed Project
pollutants and toxic air contaminants) Less than No Project Greater than DMU for 2020 but less for Dual-Mode MU Alternative
2040 Less than No Project
Less than No Project
Biological Construction: Less than significant with ~ No impact (less) Less than Proposed Project Less than Proposed Project and DMU Less than Proposed Project, DMU and Dual-  Similar to Proposed Project (possibly
Resources mitigation Greater than No Project Greater than No Project Mode MU Alternative less due to more central staging)
Same as No Project
Operations: Beneficial due to reduction Not beneficial Less Beneficial than Proposed Project Less Beneficial than Proposed Project Less Beneficial than Proposed Project, DMU  Same as Proposed Project
of diesel and nitrogen emissions More Beneficial than No Project and DMU for 2020 but more beneficial and Dual-Mode MU Alternative
for 2040 More Beneficial than No Project
More Beneficial than No Project
Cultural Construction: Less than significant with ~ No impact (less) Less than Proposed Project except at Less than Proposed Project and DMU Less than Proposed Project, DMU and Dual-  Similar to Proposed Project (possibly
Resources mitigation historic Caltrain stations Greater than No Project Mode MU Alternative less due to more central staging)
More than No Project Same as No Project
Operations: No impact No impact (same) No Impact (same as Proposed Project and = No Impact (same as all others) No Impact (same as Proposed Project, other = Same as Proposed Project
No Project) alts. and No Project)
EMF/EMI Operation Only: No impact (less) No Impact (less than Proposed Project; Less impact than Proposed Project No Impact (less than Proposed Project; Same as Proposed Project

Less than significant (EMF)

Less than significant with mitigation
(EMI)

same as No Project)

Greater impact than DMU and No
Project

same as No Project and other alts.)

Geology and Soils

Construction: Less than significant with
mitigation

No impact (less)

Greater than Proposed Project (due to
more excavation)
Greater than No Project

Less than Proposed Project and DMU
Greater than No Project

Less than Proposed Project, DMU and Dual-
Mode MU Alternative

Same as No Project

Similar to Proposed Project (possibly
less due to more central staging)

Operations: No impact

No impact ( less)

No Impact (same as Proposed Project and
No Project)

No Impact (same as others)

No Impact (same as Proposed Project, other
alts. and No Project)

Same as Proposed Project

Greenhouse Gas
Emissions and
Climate Change

Construction/Operations: Beneficial
(GHG emissions)

Less than significant (climate change
effects other than sea level rise)

Not beneficial

Similar

Less beneficial than Proposed Project
More beneficial than No Project

Similar to other alternatives

Less beneficial than Proposed Project
Less beneficial than DMU for 2020 but
more for 2040

More beneficial than No Project

Similar to other alternatives

Less beneficial than Proposed Project, DMU
and Dual-Mode MU Alternative

More beneficial than No Project

Similar to other alternatives

For construction: Not likely to be
greater and possibly less than
Proposed Project overall due to
increased efficiency.

For operation: Same as Proposed
Project.

Same as Proposed Project
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Alternatives

Environmental
Topic Area

Level of Proposed Project Impact

No Project Alternative (Relative to the
Proposed Project)

DMU Alternative
(Relative to the Proposed Project and No
Project Alternative)

Dual-Mode Multiple Unit Alternative
(Relative to the Proposed Project, DMU
Alternative and the No Project
Alternative)

Tier 4 Diesel Locomotive Alternative (DH
Variant)

(Relative to the Proposed Project and other
operational alternatives)

Electrification with OCS Installation by
Factory Train Alternative

(Relative to Proposed Project, OCS
construction only)

Hazards and

Construction: Less than significant with

No impact ( less)

Less than Proposed Project

Less than Proposed Project and DMU

Less than Proposed Project, DMU and Dual-

Similar to Proposed Project (possibly

Hazardous mitigation Similar to No Project Greater than No Project Mode MU Alternative less due to shorter duration)
Materials Same as No Project
Operations: Less than significant with No impact (greater) Greater than Proposed Project Greater than Proposed Project Greater than Proposed Project, DMU, and Same as Proposed Project
mitigation Similar to No Project Greater than DMU for 2020 butless for =~ Dual-Mode Alternative, and No Project (due
2040 to more diesel use)
Similar to No Project
Hydrology and Construction: Less than significant with ~ No impact (less) Less than Proposed Project Less than Proposed Project and DMU Less than Proposed Project, DMU and Dual-  Similar to Proposed Project (possibly
Water Quality mitigation Greater than No Project Greater than No Project Mode MU Alternative less due to more central staging)
Same as No Project
Operations: Less than significant with No impact (greater: water quality; Greater than Proposed Project and No Less than Proposed Project for flooding  Greater than Proposed Project, No Project, Same as Proposed Project
mitigation less: flooding) Project but greater for water quality (due to DMU and dual-Mode Alternative
(water quality and possibly flooding) more diesel use) (water quality due to diesel use)
Similar to DMU Alternative and No
Project (water quality and possibly
flooding)
Flooding relative to sea level rise Similar Similar to other alternatives Similar to other alternatives Similar to other alternatives Same as Proposed Project
(potentially significant and
unavoidable)
Land Use and Construction: Less than significant with ~ No impact (less) Less than Proposed Project Less than Proposed Project Less than Proposed Project, DMU and Dual-  Tradeoff of shorter duration for higher
Recreation mitigation Same as No Project Same as DMU Alternative and No Mode MU Alternative intensity
Project Same as No Project
Operations: Less than significant with No Impact (less) No impact (Less than Proposed Project; No impact (Less than Proposed Project; ~ No impact (Less than Proposed Projectand  Same as Proposed Project
mitigation Same as No Project) Same as DMU Alternative and No other alternatives)
Project) Same as No Project
Noise and Construction: Significant and No impact (less) Less than Proposed Project (overall, but Less than Proposed Project and DMU Less than Proposed Project, DMU and Dual-  Greater or less than Proposed Project
Vibration unavoidable with mitigation higher intensity at Caltrain stations) Greater than No Project Mode MU Alternative depending on perception of tradeoff of

Greater than No Project

Same as No Project

shorter duration for potential higher
nighttime intensity.

Operational noise:

e Beneficial at many study locations
(33)

e No change at some locations (8)

e Less than significant at some
locations (8)

Operational vibration: Less than

significant

No impact (greater)

Similar to but slightly greater than
Proposed Project (DMUs noisier than
EMUS)

Greater than No Project Alternative
overall (DMUs quieter than diesel
locomotives but more train noise due to
service increase)

Greater than Proposed Project (Dual-
Mode MUs noisier than EMUs)

Similar to but possibly slightly greater
than DMU

Similar to No Project Alternative overall
(Dual-Mode MUs quieter than diesel
locomotives but more train noise due to
service increase; traction power facility
noise can be mitigated as under
Proposed Project)

Greater than Proposed Project, No Project,
DMU, and Dual-Mode Alternative (more
diesel locomotives are louder than other
technologies and louder than less number
of trains with No Project)

Same as Proposed Project

Population and
Housing

Less than significant

No impact (same)

Same as Proposed Project
Greater than No Project

Same as Proposed Project and DMU
Greater than No Project

Same as Proposed Project, DMU and Dual-
Mode MU

Greater than No Project

Same as Proposed Project

Public Services
and Utilities

Construction: Less than significant with
mitigation

Operations: Less than significant

No impact (less)

No impact (same)

Less than the Proposed Project
Greater than No Project

Same as Proposed Project
Greater than No Project

Less than the Proposed Project and
DMU

Greater than No Project

Same as Proposed Project and DMU
Greater than No Project

Less than Proposed Project, DMU and Dual-
Mode MU Alternative

Same as No Project

Same as Proposed Project, DMU, and Dual-
Mode MU Alternative

Greater than No Project

Same as Proposed Project

Same as Proposed Project
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Alternatives

Dual-Mode Multiple Unit Alternative

Tier 4 Diesel Locomotive Alternative (DH

Electrification with OCS Installation by

DMU Alternative (Relative to the Proposed Project, DMU  Variant) Factory Train Alternative
Environmental No Project Alternative (Relative to the (Relative to the Proposed Project and No  Alternative and the No Project (Relative to the Proposed Project and other  (Relative to Proposed Project, OCS
Topic Area Level of Proposed Project Impact Proposed Project) Project Alternative) Alternative) operational alternatives) construction only)
Transportation Construction: Less than significant with ~ No impact (less) Less than Proposed Project Less than Proposed Project and DMU Less than Proposed Project, DMU and Dual-  Tradeoffs of less traffic due to shorter
and Traffic mitigation Greater than No Project Greater than No Project Mode MU Alternative duration, consolidated staging areas

Same as No Project

and delivery of materials and crew by
train with increased nighttime delays
at the at-grade crossings. Given
construction would be outside of peak
hours, overall traffic impacts likely less
than Proposed Project.

Regional traffic and congestion:
Beneficial

No impact (greater)

Less beneficial than Proposed Project
More beneficial than No Project

Less beneficial than Proposed Project
Less beneficial than DMU for 2020 but
more beneficial for 2040.

More beneficial than No Project

As beneficial as Proposed Project in 2020,

but less beneficial in 2040 (no TTC).
Similar to DMU and Dual Mode MU in 2020.

Similar to DMU in 2040.
Less beneficial than Dual Mode MU in 2040
More beneficial than No Project

Similar to Proposed Project (but night-
time traffic effects higher during OCS
installation, offset by shorter
duration).

Localized traffic: Nine intersections,
significant and unavoidable with
mitigation

No Impact (less)

Similar to Proposed Project
Greater than No Project

Similar to Proposed Project and DMU
Greater than No Project

Same as Proposed Project in 2020, but less
adverse in 2040.

Similar to DMU and Dual Mode MU in 2020.
Similar to DMU in 2040.

Less adverse than Dual Mode MU in 2040
Greater than No Project

Same as Proposed Project

Transit: Less than significant

Greater impact due to conflict with
plans for DTX and TTC

Greater than Proposed Project due to
conflict with DTX/TTC
Same as No Project

Less than Proposed Project
Less than DMU and No Project

Greater than Proposed Project and Dual-
Mode MU due to conflict with DTX/TTC

Same as No Project and DMU.

Same as Proposed Project

Bike: Less than significant with
mitigation

Pedestrian: Less than significant with
mitigation at one location

No impact (less)

Less than Proposed Project
Greater than No Project

Less than Proposed Project
Less than DMU
Greater than No Project

Same as Proposed Project in 2020, but less
in 2040.

Similar to DMU and Dual Mode MU in 2020.
Similar to DMU in 2040.

Less than Dual Mode MU in 2040

Greater than No Project

Same as Proposed Project

Station parking and access:
Less than significant

No impact (less)

Similar but less than Proposed Project
Greater than No Project

Station Parking and Access

Similar but less than Proposed Project
Similar to DMU

Greater than No Project

Same as Proposed Project in 2020, but less
in 2040.

Similar to DMU and Dual Mode MU in 2020.
Similar to DMU in 2040.

Less than Dual Mode MU in 2040

Greater than No Project

Same as Proposed Project

Emergency vehicle access: Less than
significant

Greater regional impact due to higher
regional VMT

Similar but less than Proposed Project
Less than No Project

Similar to Proposed Project and DMU
Less than No Project

Same as Proposed Project in 2020, but
reater in 2040.
Similar to DMU and Dual Mode MU in 2020.

Similar to DMU in 2040.
Greater than Dual Mode MU in 2040
Less than No Project

Same as Proposed Project

Freight rail operations: Less than
significant

No impact (less)

Less than Proposed Project (due to lack
of 0CS)

Less than Proposed Project (due to no
0CS_except north of area used by

Less than Proposed Project (due to no OCS)
Same as DMU, Dual-Mode MU and No

Same as Proposed Project

Same as No Project for ERA-compliant freight) Project
Cumulative rail vertical clearance: DMUsbutgreaterifnon-ERA-compliant Same as DMU and No Project
Potentially significant BMUs) Greaterthan No Project{dueto
tempeoral-separation}
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Air Quality: As described in Section 3.2, Air Quality, the permanent effects of emissions have two
different sets of receptors. Criteria pollutant emissions affect the ambient air quality of the San
Francisco Bay Area Basin, which includes the millions of people who reside in the Bay Area.
These people would be more affected by the non-electrification alternatives Pual-Mede- MU
Alternative-and-the PMU-Alternative-than by the Proposed Project. TAC emissions affect people
in the immediate vicinity of the Caltrain ROW; these are the same people affected by aesthetic
impacts of the Proposed Project as described above, and they would be more affected by the
non-electrification alternatives Bual-Meode-Alternative-and-the PMU-Alternative than by the
Proposed Project.

GHG Emissions: As described in Section 3.7, Greenhouse Gas Emissions and Climate Change, GHG
emissions contribute to cumulative GHG emissions that affect the global climate, which can
result in long-term effects on the Bay Area, California, and the planet as a whole. The non-
electrification alternatives Bual-Meode-Alternative-and-the PMU-Alternative would have a greater
effect on GHG emissions and associated climate change than the Proposed Project.

Noise: As described in Section 3.11, Noise and Vibration, the sensitive receptors of this impact
are primarily the residents of adjacent homes, users of adjacent parks, and the less-sensitive
workers at adjacent businesses (industrial and roadway receptors are not considered sensitive
to noise impacts) along the ROW, in addition to the hotel receptors near one of the traction
power substation locations (TPS1, Option 3). These receptors would be more affected by the
non-electrification alternatives Bual-Meode-Alternative-and-the PMU-Alternative than by the
Proposed Project.

Regional Traffic: As described above, in the long run, the non-electrification alternatives Bual-
Mode-Alternative-and-the DMU-Alternative would result in somewhat lower ridership than the
Proposed Project resulting in higher regional traffic, which would be experienced by drivers on
San Francisco peninsula roadways.

Localized Traffic: As described above, in the long run, the non-electrification alternatives Bual-
Mode-Alternative-and-the DPMU-Alternative would result in somewhat lower ridership than the
Proposed Project resulting in somewhat lower localized traffic impacts around Caltrain stations,
but these alternatives would result in similar, if not worse traffic near at-grade crossings and
thus this not a key differentiator between the alternatives.

The following summarizes the key differentiators between the non-electrification alternatives Bual-
Meode-Alternative,the PMU-Alternative-and the Proposed Project.

Residents, park users, and other sensitive receptors along the Caltrain ROW would have less
aesthetic impacts, slightly higher TAC emission health risks, and higher noise impacts with the
non-electrification alternatives Bual-Meode-Alternative-and-the DPMU-Alternative.

Bay Area residents would be more affected relative to air quality and regional traffic by the non-
electrification alternatives Pual-Mede-Alternative-and-the PMU-Alternative than by the
Proposed Project.

Contributions to GHG emissions, which cumulatively affect the entire planet, would be higher
with the non-electrification alternatives Pual-Mede-Alternative-and-the PMU-Alternative than
with the Proposed Project

While respecting the negative aesthetic impacts that would be experienced by individual receptors,
on balance, the Proposed Project is considered environmentally superior to the non-electrification
alternatives Bual-Mode-Alternative-and-the PMU-Alternative for operations because the air quality,
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TAC emission, GHG emissions, noise levels, and regional traffic all affect the physical health or safety
of receptors along the Caltrain ROW, in the San Francisco Bay Area, and on the planet as a whole.
Comparison of different impact subjects requires one to make value judgments; on balance, the JPB
places a greater value on overall public health and safety in making this judgment.

When considering construction and operations together, a similar reasoning is applied. Given the
long-term benefits to public health and safety and the temporary nature of construction, the
Proposed Project is considered environmentally superior to the No Project Alternative, the Dual-
Mode Alternative and the DMU Alternative and the Tier 4 Diesel Locomotive Alternative. Inclusion of
the Factory Train Alternative as part of the Proposed Project would be environmentally superior to
the Proposed Project only using conventional OCS construction methods. Excluding the Factory
Train Alternative, which is only a partial alternative, the Dual-Mode MU Alternative would be the
environmentally superior alternative among the full alternatives because it would result in better
long-term benefits to public health and safety by having lower criteria pollutant emissions, lower
GHG emissions, and lower regional traffic than the DMU Alternative and the No Project Alternative.

5.4 Alternatives Screening Process

The JPB conducted a comprehensive alternative identification and screening process to identify
which alternatives to analyze in this EIR. During the scoping process, the JPB solicited input from the
public, agencies, and stakeholders about potential alternatives for consideration. The JPB also
reviewed the impacts of the Proposed Project and identified several additional potential alternatives
for consideration as well. One additional alternative was added in response to comment on the Draft
EIR. All of the identified alternatives (52 5% in total other than the No Project Alternative) were then
further evaluated using a three-level screening analysis described below.

5.4.1 Alternatives Considered

As noted above, alternatives were identified by input from the public, agencies, and stakeholders
during scoping, and were also developed by the JPB. The Scoping Summary is provided in
Appendix A of this Draft EIR. The following alternatives were identified and classified into several
categories, as described below.

5.4.1.1 No Project Alternative

CEQA requires analysis of a No Project Alternative.

5.4.1.2 Technology Alternatives

Technology alternatives considered included the following.
e Use of electric locomotives instead of EMUs.
e Diesel multiple units (DMUs).

e Dual-mode multiple units (Dual-Mode MUs) or locomotives: These trains can operate in both
diesel and electric modes. Two variants to this alternative were considered:

(1) Light-weight alternative compliant Dual-Mode MUs operating in diesel mode from San Jose
to San Francisco and electric mode in the DTX tunnel to TTC.
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(2) Heavy-weight FRA-compliant dual-mode locomotives operating in diesel mode from Gilroy
to San Jose and electrified mode from San Jose to San Francisco.

e (altrain third-rail alternative.
e Extension of BART from Millbrae to Santa Clara using the Caltrain ROW.
e 100 percent electrified service between San Francisco and San Jose by 2020 2649.

e Use of Tier 4 Diesel Locomotives instead of EMUs

5.4.1.3 Electrified Train Design Alternatives

Train design alternatives considered included the following.
e 125 mph trains.

e Single-level trains with less than 30-second dwell times.
e  Wifi service on trains.

e Trains with less than 60-second coupling and decoupling (to allow for splitting of trains).

5.4.1.4 Alignment Alternatives

Several alignment alternatives to the Caltrain ROW were considered, as described below.

Horizontal Alignment Alternatives

One horizontal alignment alternative was mentioned in scoping.

e San Francisco Alternative Alignment, which includes undergrounding from around 22nd street
to 3rd street and King under Mission Bay (approximately 1.3 miles), a new underground station
at 3rd and King, and a new alignment to TTC other than proposed in the DTX.

Vertical Alignment Alternatives

The following vertical alignment alternatives were considered.

e San Francisco Undergrounding (from 22nd, Mariposa, or 16th northward to 4th and King,
including new underground station at 4th and King and new offsite storage yard).

e Buried trench (buried the entire way or part of the way).
e Fully grade-separated.

e Elevated alignment in Menlo Park from San Francisquito Creek past Encinal.

Electrification Location Alternatives

Four electrification location alternatives were considered.
e Electric service only in San Francisco (no diesel operations north of Bayshore).

e No electrification of maintenance facilities.
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e Electrification of a minimum number of Centralized Equipment Maintenance and Operations
Facility (CEMOF) tracks. Use Tracks Nos. 7 and 8 for electrified traffic (instead of MT-2/MT-3)
while taking diesel around MT-2/MT-03 loop.

e Electrification of a minimum number of San Jose Diridon Station platforms.

5.4.1.5 Electrified Service Alternatives

Five electrified train service alternatives were considered.
e Five trains pphpd with six-car train consists.

e Five trains pphpd with eight-car train consists.

e Elght trains pphpd with six-car train consists.

e 26 trains/day between San Jose and Gilroy.

e Gilroy/Blossom Hill turnaround instead of at Tamien Station. Alternative was suggested to avoid
congestion due to ACE, Capitol Corridor, other use of siding south of Tamien.

5.4.1.6 Platform Alternatives

The platform alternatives considered included the following.
e Level boarding.

e Common platform heights (Caltrain/HST).

5.4.1.7 Traction Power System Alternatives (other than OCS)

Alternatives related to the traction power system considered included the following.
e Size power to 50% more than need only.

e Alternative paralleling station location in Burlingame north of proposed location.

5.4.1.8 Freight Operations Alternatives

Alternatives related to freight operations considered included the following.
e 23-foot overhead clearance everywhere.
e Maintain existing overhead clearances everywhere.

e Retain existing 8 p.m. to 5 a.m. freight operational window.

5.4.1.9 Overhead Contact System Alternatives

Alternatives related to the OCS considered included the following.

e Center poles along the entire ROW.

e No headspans for any area where speeds in the future might go above 80 mph.
e No square poles.

e Multi-face poles in public areas.
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e Reduced diameter and increased thickness poles.
e Wire-tensioning weights housed inside larger diameter poles.
e Feed and return wire underground or on track side of poles.
5.4.1.10 Other Operational Alternatives (assuming Electrification)

Other operational alternatives considered, all assuming electrification, included the following.

e Underground all other utilities as part of the Proposed Project.

e Avoid all ROW takes.

e Install solar panels in the Caltrain ROW.

e Install a bike trail along the Dumbarton ROW bike to Facebook.

e Install pedestrian/bike tunnels for connectivity.

e Install pedestrian/bike trail along rail corridor.

e Update entire corridor with “Quiet Zone” improvements such as quad gates, intrusion and
impenetrable barriers at at-grade crossings.

e Allow no further retracking until certified for 125 mph speeds.

e Include Dumbarton Rail Project in the Proposed Project (including holding track up to Fair Oaks
Lane or beyond)

5.4.1.11 Construction Alternatives

Construction-related alternatives considered included the following.

5.4.2

Construction of shoofly tracks.

Multi-track closures.

Electrification with OCS Installation by Factory Train.
No night work.

Screening Process

Alternatives were evaluated as to whether they are feasible, whether they would avoid or
substantially lower one or more significant impact of the Proposed Project, and whether they would
meet most of the project’s purpose and need. If an alternative did not pass a tier, then it was not
evaluated for the subsequent tiers.

5.4.2.1 Feasibility Screening (Tier 1)

The first tier of screening involved examining whether potential alternatives are feasible. Only
feasible alternatives passed this screening. Feasibility was examined from several different aspects,
including the following.

e Technically Feasible—Can the alternative be built using current construction techniques as
proposed and operated?
Peninsula Corridor Electrification Project EIR December 2014
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e Logistically Feasible—Can the alternative be implemented taking into account legal, social, or
regulatory constraints?

e Financially Feasible—Can the alternative be implemented within the financial capability of the
Sponsor?

The results of the Tier 1 screening are presented in Table 5-12 5-7 at the end of this chapter.

5.4.2.2 Environmental Impact Screening (Tier 2)

Only those alternatives considered feasible or potentially feasible (per Tier 1) were then examined
to see whether they would avoid or substantially reduce one or more significant impacts of the
Proposed Project.

An alternative analysis needs to focus on the potential significant impacts of the Proposed Project
over existing conditions that may be avoided or substantially reduced with the implementation of a
feasible alternative that meets the Proposed Project’s basic purposes. Table 5-11-5-6 above lists the
significant impacts of the Proposed Project identified in Chapter 3, Settings, Impacts, and Mitigation
Measures, and Chapter 4, Other CEQA-Required Analysis. Alternatives need not reduce all impacts of
the Proposed Project. Alternatives that would avoid or substantially reduce one or more of the
significant impacts were considered to pass this level of screening. The significant impacts of the
Proposed Project that were the focus of the environmental screening were as follows.

e Construction (all resource areas)

o Construction disruption (air quality, cultural resources, noise, traffic, and other subject
areas).

e Operations
o Aesthetics
e Aesthetic impacts due to overhead contact system (OCS) appearance or tree removal.
o Noise
e Change in noise levels along the Caltrain right-of-way (ROW).
o Traffic

e Increased roadway traffic delays at at-grade crossings or near Caltrain stations.

The results of the Tier 2 screening are presented in Table 5-13 5-8 at the end of this chapter.

5.4.2.3 Purpose and Need Screening (Tier 3)

Only those alternatives determined to be feasible (or potentially feasible) and that would avoid or
substantially lower one or more significant impacts of the Proposed Project were evaluated in
Tier 3.

The final tier of screening involved evaluating whether potential alternatives met the Proposed
Project’s Purpose and Need, which is described in detail in Chapter 1, Introduction. CEQA does not
require alternatives to be analyzed if they do not meet most of a project’s basic objectives; for the
purpose of this Draft EIR, the basic objectives are considered to be the primary purposes identified
in Chapter 1, Introduction. If an alternative met most, if not all, of the purposes, it was considered to
pass Level 1 screening.
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The primary objectives purpeses of the Proposed Project, as described in Chapter 1, Introduction,
are as follows.

Improve train performance, increase ridership, and increase service.
Increase revenue and reduce fuel cost.
Reduce environmental impact by reducing noise emanating from trains.

Reduce environmental impact by improving regional air quality and reducing greenhouse gas
emissions.

Provide electrical infrastructure compatible with high-speed rail.

The results of the Tier 3 screening are presented in Table 5-14 5-9 at the end of this chapter.

5.4.3

Alternatives Screening Results and Conclusions

The overall results of the screening evaluation of the 5254 alternatives (other than the No Project
Alternative) are summarized in Table 5-15 5-18 at the end of this chapter and below:

Tier 1 (Feasibility)—Half (27 25) of the alternatives are considered feasible; three alternatives
are of questionable feasibility; the remainder (22 23) of the alternatives are not considered
feasible.

Tier 2 (Environmental Impact)—Of the 30 28 feasible or potentially feasible alternatives, only
13 32 would avoid or substantially reduce one or more significant impacts of the Proposed
Project.

Tier 3 (Purpose and Need)—Of the 13 12 feasible or potentially feasible alternatives that would
reduce significant impacts, eight of them would meet the project’s purpose and need, twethree
would ret only meet some of the project’s purpose and need but-were-carried-forward-duete
publie interest, and two would not meet project’s purpose and need and were not carried
forward.

After eliminating the 41 alternatives that failed either the Tier 1, Tier 2, or Tier 3 screening
(other than the No Project Alternative), 11 10 potential alternatives remained (other than the
No Project Alternative).

Of these 11 18 alternatives, seven of them are analyzed as part of the project as follows.
o The following alternative is included as a construction method in this Draft EIR.

e  Multi-track closures.
o The following are included as options in Mitigation Measure AES-2b:

e No square poles.

e Multi-face poles in public areas.

e Reduced diameter and increased thickness poles.

e House wire-tensioning eights inside larger diameter poles (if feasible).

e Feed and return wire unrdergreund-er-on track side of poles (if feasible).

o The following alternative is included as consideration for Mitigation Measure NOI-CUMUL-1
for addressing cumulative noise impacts.
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e Update entire corridor with “quiet zone” improvements.

e This Draft EIR analyzes the four three remaining alternative in this chapter along with the No
Project Alternative:

e DMU Alternative.
e Dual-Mode MU alternative.

e Tier 4 Diesel Locomotive Alternative.

e Electrification with OCS installation by Factory Train.
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Table 5-12 5-Z. Alternatives Screening, Tier 1 (Feasibility)
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NP No Project Alternative |Yes |Yes |Yes |Yes |Yes
Project |Proposed Project Yes |Yes |Yes |Yes |Yes
Technology Alternatives
T1 Electric Locomotives Yes |Yes |Yes |Yes |Yes
T2 Diesel Multiple Units Yes |Yes |[Yes |Yes |Yes |Feasibleto operate from Gilroy to San Francisco 4th and King Station but not
feasible for service to TTC, which is not designed for diesel trains. Would
require platform extensions at most Caltrain stations.
T3 Dual-Mode Multiple Yes |Yes |Yes |Yes |Yes
Units (or Locomotives)
T4 Caltrain Third-Rail Yes |Unk |[No Yes |[No See description below for BART, which is a third-rail system. A third-rail
Alternative system would have to be grade separated the entire way including substantial
ROW and station modifications between SF and Santa Clara (BART
connection). Using the costs below for a BART extension, a 51.4-mile third-
rail system from SF to Tamien could cost $8 billion to $9 billion.
T5 Extend BART from Yes |Yes [No Unk |No Insufficient funding: BART extensions can cost hundreds of millions per mile.
Millbrae to Santa Clara The Warm Springs Extension was 5.4 miles at cost of $890 million
(http://www.bart.gov/about/projects/wsx/index.aspx). The San Francisco
International Airport (SFO) Extension was 8.7 miles at a cost of $1.5 billion.
Using these costs, a Millbrae (MP 13.6) to Santa Clara (MP 44.9) extension
(30.7 miles, due to 0.6-mile offset) could cost $5.1 to $5.3 billion.
T6 100% Electrified Service |Yes |Yes |No Yes |No The estimated cost of rolling stock for the Proposed Project is $524 to 576

by 2020 2649

$449 million, which will provide 75% electrified service from SF to Tamien.
UYsingthese-costs Including the costs for additional rolling stock, electrifying
100% of the service could cost $786 to 860$590 million, or an additional
$262 to 287 million $456 million, which has not been secured by Caltrain.
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T7 Tier 4 Diesel Locomotive | Yes Yes Yes Yes Yes
Alternative
Electrified Train Design Alternatives
TD1 125 mph Trains Yes |Yes |Yes |Yes |Yes
TD2 Single-Level with < 30- |Yes |No Yes |Yes [No Would have inadequate seats to meet projected demand.
Second Dwell Times
TD3 Wifi Yes |Yes |Yes |Yes |Yes
TD4 < 60-Second Coupling/ |Yes |Yes |Yes |Yes |Yes
Decoupling
Horizontal Alignment Alternatives
HA1 San Francisco Yes |No No Yes |No No specific feasibility study has been done of this alignment, but given the
Alternative Alignment lack of existing ROW and existing development, the additional construction of
(to 3rd Street/King) the new alignment would require substantial construction works, including
extensive underground tunneling as well as new underground stations at 3rd
Street. By way of comparison, the original design for high-speed rail (HSR)
approaching SF which included extensive undergrounding from around 23rd
Street to the 4th and King Station (distance of 1.3 miles) at a cost for an
underground option of $348 million, which does not include costs of a new
station. The alternative is inconsistent with adopted DTX/TTC plans and thus
logistically considered infeasible due to the substantial delay to DTX
completion to redesign an entirely new approach.
Vertical Alignment Alternatives
VA1l San Francisco Yes |Unk |[No Yes |[No No specific feasibility study has been done of underground for Caltrain. The

Undergrounding

original design for HSR approaching SF (see Supplemental AA, 2010)
included extensive undergrounding from around 23rd street to the 4th and
King Station (distance of 1.3 miles) at a cost for an underground option of
$348 million, excluding ROW acquisition costs as needed. The Proposed
Project would not require any undergrounding.
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VA2 Buried Trench Yes |Yes |[No Yes |[No No specific feasibility study has been done of a buried trench alternative for
Caltrain. The original design for HSR on the Peninsula included a two-track
buried trench option (see Supplemental AA, 2010). The costs for an open
trench option in Palo Alto from the California High-Speed Rail Authority
(CHSRA) Supplemental AA Report (2010) were estimated as $513 million for
2.7 miles ($190 million/mile). Using this average per mile amount, the gross
cost for a buried trench for the entire 51.4 miles would be $9.8 billion. Even if
only half the route were put in a buried trench (in the most sensitive areas for
example), the cost for the buried trench sections could still be $4.9 billion in
addition to the cost of electrification for the other at-grade half (of $393
million), for a total of $5.3 billion.

VA3 Fully Grade Separated Yes |Yes |[No Yes |[No There are an estimated 45 at-grade crossings on the route (42 after the San
Bruno Grade Separation project). Grade separation costs are highly site-
specific and thus can vary dramatically. No feasibility study has been done of
every at-grade crossing. However, using the San Bruno grade separation costs
($147 million for three at-grade crossings for an average of $49 million each),
if all 42 remaining at-grade crossing were grade separated, the additional
cost could be $2 billion, which would more than double the project cost.

VA4 Elevated Alignment in Yes |Yes |[No No No A specific feasibility study has not been conducted of this alternative.

Menlo Park However, using the Preliminary AA costs for the high-speed rail elevated
section for a 1.7 mile segment in Atherton/Menlo Park, which was estimated
to cost $166 million for a 2-track option ($178 million for a four-track
option), cost per mile is $98 to $105 million. Menlo Park section of ROW is
approximately 1.6 miles, and thus cost would be about $156 to $168 million.
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Electrification Location Alternatives
E1 Electric Only in SF Yes |Yes |Yes |Yes |Yes
E2 Do Not Electrify Yes |No Yes |Yes [No Need electrified maintenance facilities to maintain trains.
Maintenance Facilities
E3 Electrify Minimum Yes |No Yes |Yes [No Limits operational flexibility.
Number of CEMOF
Tracks
E4 Electrify Minimum Yes |No Yes |Yes [No Limits operational flexibility.
Number of Diridon
Platforms
Electrified Service Alternatives
S1 5 Trains pphpd with 6- |Yes |Yes |Yes |Yes |Yes
Car Consists
S2 5 Trains pphpd with 8- |Yes |Yes |Yes |Yes |Yes
Car Consists
S3 8 Trains pphpd with 6- |Yes |Yes |Yes |Yes |Yes
Car Consists
S4 26 Trains/Day between |Yes |¥es |No Yes |No Insufficient demand to justify expense. Electrification Infrastructure Costs
San Jose and Gilroy No from San Jose to San Francisco (51.4 miles) is $950 to $958 $785 million.

Based on this, the cost to electrify the additional 26 miles of dual track frem
San-Eraneisee from south of Tamien to Gilroy (52 track 77 miles not counting
any vard or siding track) would be approx. additional $353 to $356 million
bringing total infrastructure costs to $1.3 $:175 billion, not including cost of
additional rolling stock to replace diesel trains servicing Gilroy and expand
service from six trains per day at present. Costs may be lower through use of
a factory train. Regardless of cost, Union Pacific is on record as being opposed
to electrifying any tracks that it owns making this alternative infeasible
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S5 Gilroy/Blossom Hill Yes |¥es |[No Yes |[No Would require electrification of tracks within UPRR south of Tamien, which
Turnaround instead of No could introduce additional potential conflicts with freight and would require

Tamien UPRR permission. Costs to electrify to Gilroy noted above. Costs to electrify
from Tamien to Blossom Hill (approximately 3.5 miles of dual track for 7
track miles) using project average cost per_track mile would be
approximately $27 $53-5 million in additional cost. Costs may be lower

through use of a factory train. Regardless of cost, Union Pacific is on record as
being opposed to electrifying any tracks that it owns making this alternative

infeasible
Platform Alternatives
P1 Level Boarding Yes |Yes |Yes |Yes |Yes
P2 Common Platform Yes |Yes |Yes |Yes |Yes |Common platform heights would only be needed at shared stations if both
Heights (Caltrain/HST) Caltrain and HSR used the same platform. At present, HSR would have

dedicated platforms at TTC, Millbrae, and Diridon (and possibly at Redwood
City if selected as a HSR station). Common platform heights would require
common decisions on vehicle designs between Caltrain and HSR. Because
there is no proposal to share platforms at present and no platform
improvements in the Proposed Project, this is not an alternative to the
Proposed Project.

Traction Power System Alternatives (other than OCS)

TPS1 Size Power to 50% More |Yes Yes Yes Yes Yes

than Need Only
TPS2 Alternative TPS Location | Yes Yes Yes Yes Yes
(Burlingame)
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Freight Operations Alternatives

F1 23-Foot Overhead Yes |Yes |[No Yes |[No Would require reconstruction of all four SF tunnels as well as either lowering
Clearance Everywhere tracks or raising bridges at other locations to provide for additional

clearance. Tunnels would all need additional clearance. Full replacement of
all four tunnels (2.3 miles), using CHSRA estimates for 2-track new tunnel
cost of $278 million/mile could cost $650 million additional. Costs to lower
tracks to expand existing tunnels not estimated. Costs of lowering tracks or
raising bridges at other locations not estimated.

F2 Maintain Existing Yes |Yes |Unk |Yes |TFBB |Would require lowering tracks, or notching or reconstructing tunnels beyond
Overhead Clearances No No that proposed in the Project to provide additional clearance to compensate
Everywhere for the effect of OCS on overhead clearance. Would require rebuild or

replacement of San Francisquito Bridge.

F3 8 p.m.to5am.Freight |Yes |Yes |Yes |Yes |Yes |Whilenotcurrently allowed by Federal Railroad Administration (FRA)
Operations No No No waiver, Caltrain is now of the opinion that alternative compliant EMUs and

freight equipment can operate on the corridor without temporal separation
because EMUs can provide equivalent safety to Tier 1 passenger safety
requirements and due to the forthcoming FRA rule-making. Thus, the project
now assumed no substantial change in freight operational windows. As such
this is now an assumption of the EIR and not an alternative.

OCS Alternatives

0Cs1 100% Center Pole Yes |No Yes |Yes [No Insufficient track separation in many areas. Center poles are one option being

considered as mitigation where feasible.

0CS2 No Headspans for>80 |Yes |Yes |Yes |Yes |Yes
mph

0CS3 No Square Poles Yes |Yes |Yes |Yes |Yes

0CS4 Multi-Face Poles in Yes |Yes |Yes |Yes |Yes
Public Areas
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0CS5 Reduced Diameterand |Yes |Yes |Yes |Yes |Yes
Increased Thickness
0CS6 House Wire-Tensioning |Unk |Yes |Yes |[Yes |TBD |Engineering checking feasibility as part of aesthetic mitigation
Weights inside Larger
Diameter Poles
0CS7 Run Feed and Return Unk |Yes |Yes |Yes |TBD |Engineering checking feasibility as part of aesthetic mitigation
Wire Underground or on
Track Side of Poles
Other Alternatives (all assume electrification)
01 Underground all Other |Yes |Yes |[Yes |Yes |Yes
Utilities
02 Avoid all ROW Takes No Yes |Yes |Yes [No Impossible to avoid ROW takes for traction power substations and electrical
clearance where ROW is too narrow.
03 Solar in the Caltrain Yes |No Unk |Yes |No Incompatible with rail operational safety.
ROW
04 Dumbarton ROW Bike |Yes |No Yes |Yes [No Incompatible with rail operational safety.
Trail to Facebook
05 Pedestrian/Bike Tunnels |Yes |Yes |Unk |Yes |Yes
for Connectivity
06 Bike/Pedestrian Trail Yes |No Unk |Yes |No Incompatible with rail operational safety.

along Rail Corridor
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07 Update Entire Corridor |Yes |Yes |Unk |(Yes |Yes |As described in Section 3.11, Noise and Vibration, a quiet zone can only be
with “Quiet Zone” proposed to the FRA by a local jurisdiction (not by a train operators). 42 at-
Improvements grade crossings will remain after San Bruno grade separation project
completed. Costs per crossing can range up to $1 million to $2 million for 4-
quadrant gates. If all 42 at-grade crossings got quad gates at the high end of
cost range, total cost could be up to $42 to $84 million. This is not financially
feasible as part of the Proposed Project, but may be fundable in the long-run
through local, state, and federal funds.
08 No Further Retracking |Yes |Yes |Yes |Yes |Yes
until Certified for 125
mph
09 Include Dumbarton Rail |Yes |No No Yes |[No Proposed Project funding does not include DRC; DRC is a separate project
Project in the Proposed that is not fully funded at present.
Project
Construction Alternatives
C1 Construction Shoofly Yes |Yes |[No Yes |[No Caltrain analyzed and found to be prohibitively expensive for this project
Tracks (and highly disruptive to build).
C2 Multi-Track Closures Yes |Yes |Yes |Yes |Yes
C3 Electrification with OCS |Yes |Yes |Unk |[Yes |Yes
Installation by Factory
Train
C4 No Night Work Yes |Yes |Yes |Yes |Yes
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NP No Project Alternative Yes |Yes |[Yes |Yes |Yes |Yes |Yes |Yes Other impacts avoided /reduced: no new
impervious surfaces, but the Proposed
Project’s impact due to impervious surface
would be less than significant.
Project |Proposed Project N/A |[N/A |[N/A |N/A |N/A |[N/A [N/A |No
Technology Alternatives
T1 Electric Locomotives No |No |[No [No |[No |[No |No |No Would not avoid any project-level impacts
over baseline.
T2 Diesel Multiple Units No |No |No |Yes |Yes |Yes |Yes |Yes Also avoids impacts associated with TPS noise.
T3 Dual-Mode Multiple Units with no No |No |No |Yes |Yes |Yes |Yes |Yes Presuming diesel operations from San Jose to
Electrification from San Jose to San San Francisco 4th and King Station and
Francisco electrified operations from 4th and King
Station to TTC. Also avoids impacts associated
with TPS noise.
Dual-Mode Locomotives with No |No |[No |[No |[No |[No |No |No Would not avoid any project-level impacts
Electrification from San Jose to San over baseline.
Francisco
T7 Tier 4 Diesel Locomotive Alternative [No [No |[No |[Yes |(Yes |Yes |Yes |Yes Also avoids impacts associated with TPS noise
Electrified Train Design Alternatives
TD1 125 mph Trains No |No |[No |[No |[No |[No |No |No Would not avoid any project-level impacts
over baseline.
TD3 Wifi No |No |[No [No |[No |[No |No |No Would not avoid any project-level impacts
over baseline.
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TD4 < 60-Second Coupling/Decoupling No |No |[No [No |[No |[No |No |No Project does not propose split service, so
would not lower any project-level impacts
over baseline.
Electrification Location Alternatives
E1l Electric Only in SF No |No |[No [No |[No |[No |No |No Would lower air quality impacts of continuing
diesel service from Gilroy to SF, but this is an
existing condition, not a project condition.
Electrified Service Alternatives
S1 5 Trains pphpd with 6-Car Consists |Yes |Yes |Yes |[No |[No |[No |No |Yes
S2 5 Trains pphpd with 8-Car Consists |Yes |Yes |[No |No |[No |[No |No |Yes
S3 8 Trains pphpd with 6-Car Consists |No [No [No |No |No |No |No [No Would not avoid any project-level impacts
over baseline.
Platform Alternatives
P1 Level Boarding No |No |[No [No |[No [No |No |No Would not avoid any project-level impacts
over baseline.
P2 Common Platform Heights No |No |[No [No |[No |[No |No |No Would not avoid any project-level impacts
(Caltrain/HST) over baseline.
Traction Power System Alternatives (other than OCS)
TPS1 Size Power to 50% MorethanNeed |[No |[No |No |[No |[No |[No |No |No Would only affect capacity/footprint at
Only traction power substations in industrial /
commercial areas, not sensitive areas.
TPS2 Alternative TPS Location No |No |[No |[No |[No |[No |No |No Relocation north would not reduce aesthetic
(Burlingame) impact.
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Freight Operations Alternatives
F2 Maintain Existing Overhead No [No |[No |No |No |No |Yes |Yes Would reduce potential diversion of existing
Clearances Everywhere rail to truck however the Proposed Project
would accommodate existing freight and
cumulative effects on freight are considered to
have less than significant environmental
impact.
F3 8 p.m. to 5 a.m. Freight Operations No |[No |[No |[No |[No |No |No |No Since this is now part of the Proposed Project
it would not avoid any impacts of the Proposed
Project.
OCS Alternatives
0CS2 No Headspans for > 80 mph No |No |[No |[No |[No |[No |No |No Would not avoid any project-level impacts
over baseline (project < 79 mph).
0CS3 No Square Poles No |[No |[No |Yes [No |No [No |Yes
0CS4 Multi-Face Poles in Public Areas No [No |No |Yes |[No |No [No |[Yes
0CS5 Reduced Diameter and Increased No |No |No |Yes [No |[No |No |Yes
Thickness
0CSé6 House Wire-Tensioning Weights No |[No |[No |Yes [No |No [No |Yes
inside Larger Diameter Poles
0CS7 Run Feed and Return Wire No |[No |No |Yes |Yes |Yes [No |Yes
Underground or on Track Side of
Poles
Other Alternatives (all assume electrification)
01 Underground All other Utilities No |No |[No [No |[No |[No |No |No Would lower aesthetic impact of existing
utilities, but that is a baseline impact not a
project impact.
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05 Pedestrian/Bike Tunnels for No |No |[No [No |[No |[No |No |No Proposed Project maintains existing
Connectivity pedestrian-bike connectivity.
07 Update Entire Corridor with “Quiet Yes [No [No [No |No |No |No |Yes
Zone” Improvements
08 No Further Retracking until Certified (No |[No |No |[No |[No |[No |No |No Would not avoid any project-level impacts
for 125 mph over baseline.
Construction Alternatives
C2 Multi-Track Closures No [No |[No |No |No |Yes [No [Yes Would reduce construction duration.
C3 Electrification with OCS Installation |No |[No |No |No |[No |[Yes |No |Yes Would reduce construction disruption.
by Factory Train
C4 No Night Work No |No |[No [No |[No |[No |No |No Would reduce construction disruption at night,
but lengthen construction duration overall.
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NP No Project Alternative No No No No No No Yes CEQA requires analysis of No
Project Alternative
Project | Proposed Project Yes Yes Yes Yes Yes Yes Yes
Technology Alternatives
T2 Diesel Multiple Units Yes Yes (fare Yes Yes Yes No Partially | Would not meet project’s purpose
revenue) Ne to provide electrification
No_(fuel compatible with HSR and would
costs) not reduce operating fuel costs.
Meets some of Purpose and Need.
Carried forward due-to-Public
interest
T3 Dual-Mode Multiple Units (withno  |Yes Yes (fare |Yes Yes Yes No Partially | Would not meet project’s purpose
electrification from San Jose to San revenue) Ne to provide electrification
Francisco) No_(fuel compatible with HSR and would
costs) not reduce operating fuel costs.
Meets some of Purpose and Need.
Carried forward due-to-Public
interest
T7 Tier 4 Diesel Locomotive Alternative |Yes Yes (fare No Yes Yes No Partially | Would not meet project’s purpose
revenue) to provide electrification
No_(fuel compatible with HSR, would not
costs) reduce operating fuel costs and

would not lower engine noise.
Meets some of Purpose and Need.

Carried forward.
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Electrified Service Alternatives
S1 5 Trains pphpd with 6-Car Consists |No No Yes Yes Yes Yes No
S2 5 Trains pphpd with 8-Car Consists | No No Yes Yes Yes Yes No Would not increase service and
thus may not increase ridership.
OCS Alternatives
0CS3 | No Square Poles Yes Yes Yes Yes Yes Yes Yes
0CS4 | Multi-Face Poles in Public Areas Yes Yes Yes Yes Yes Yes Yes
OCS5 | Reduced Diameter and Increased Yes Yes Yes Yes Yes Yes Yes
Thickness
0CS6 | House Wire-Tensioning Weights Yes Yes Yes Yes Yes Yes Yes
inside Larger Diameter Poles
0CS7 |Run Feed and Return Wire Yes Yes Yes Yes Yes Yes Yes
Underground or on Track Side of
Poles
Other Alternatives (all assume electrification)
07 Update Entire Corridor with “Quiet | Yes Yes Yes Yes Yes Yes Yes
Zone” Improvements
Construction Alternatives
Cc2 Multi-Track Closures Yes Yes Yes Yes Yes Yes Yes
C3 Electrification with OCS Installation |Yes Yes Yes Yes Yes Yes Yes
by Factory Train
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Table 5-15 5-10. Alternatives Screening, Results
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NP No Project Alternative Yes |Yes No Yes |Yes |Yes Required by CEQA.
Project |Proposed Project Yes |[No Yes |Yes |Yes |Yes Proposed Project.
Technology Alternatives
T1 Electric Locomotives Yes |No N/A |No |N/A |No Would not avoid or substantially lower significant
impacts of the project.
T2 Diesel Multiple Units Yes |Yes No Yes |Yes |Yes Although does not meet project purpose and need to
lower operating fuel costs and to provide electrical
infrastructure compatible with high-speed train (HST),
alternative is analyzed in EIR due-to-publicinterest.
T3 Dual Mode Multiple Units (withno |Yes |Yes No Yes |Yes |Yes Although does not meet project purpose and need to
electrification from San Jose to San lower operating fuel costs and to provide electrical
Francisco) infrastructure compatible with high-speed train (HST),
alternative is analyzed in EIR due-to-publicinterest.

Dual Mode Locomotives (with Yes |No N/A |No |N/A |No Would not avoid or substantially lower significant
electrification from San Jose to San impacts of the project.
Francisco)

T4 Caltrain Third-Rail Alternative No |N/A N/A |No |N/A |No Not considered feasible

T5 Extend BART from Millbrae to No |N/A N/A |No |N/A |No Not considered feasible
Santa Clara

T6 100% Electrified Service by 2020 |No |N/A N/A |No |N/A |No Not considered feasible
2619
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T7 Tier 4 Diesel Locomotive Yes |Yes Some |Yes |No |[Yes Although does not meet project purpose and need to
Alternative lower operating fuel costs, to lower engine noise, and
to provide electrical infrastructure compatible with
high-speed train (HST), alternative is analyzed in EIR. It
should be noted that with two diesel-based DMU
Alternative and Dual-Mode Alternatives, which meet
more of the project objectives, and a No Project
Alternative that continues use of diesel locomotives
this alternative doesn’t meaningfully expand the range
of alternatives.
Electrified Train Design Alternatives
TD1 125 mph Trains Yes |No N/A |No |N/A |No Trains can do 125 mph but this would not lower any
impacts of the project.
TD2 Single-Level with < 30-Second No |N/A N/A |No |N/A |No Not considered feasible
Dwell Times
TD3 Wifi Yes |No N/A |No |N/A |No Would not avoid or substantially lower significant
impacts of the project.
TD4 < 60-Second Coupling/Decoupling |Yes |No N/A |No |N/A |No Would not avoid or substantially lower significant
impacts of the project.
Horizontal Alignment Alternatives
HA1 San Francisco Alternative No |N/A N/A |No |N/A |No Not considered feasible
Alignment (to 3rd Street/King)
Vertical Alignment Alternatives
VA1l San Francisco Undergrounding No |N/A N/A |No |N/A |No Not considered feasible
VA2 Buried Trench No |[N/A N/A |No |N/A |No Not considered feasible
VA3 Fully Grade-Separated No |N/A N/A |No |N/A |No Not considered feasible

Peninsula Corridor Electrification Project EIR

5-86

December 2014
ICF 00606.12



Peninsula Corridor Joint Powers Board

Alternatives

i = S
s2i. |3
) — [
§=£|5 |X |® S @
w3 o| @ S g-’o o o
2 o< 8 = = -g S
22> a N S 8 S
o =~ © 5 S é ~ 2 QE" =
[5) © v E o YL i)
2 28¢5 ay|S55E ::
2523 83|82 88 9=
No. Name L IEZ2E =s2|8sSIS= s g Notes
VA4 Elevated Alignment in Menlo Park |No |N/A N/A |No |N/A |No Not considered feasible
Electrification Location Alternatives
E1 Electric Only in SF Yes |No N/A |No |N/A |No Would not avoid or substantially lower significant
impacts of the project.
E2 Do Not Electrify Maintenance No |N/A N/A |No |N/A |No Not considered feasible
Facilities
E3 Electrify Minimum Number of No |N/A N/A |No |N/A |No Not considered feasible
CEMOF Tracks
E4 Electrify Minimum Number of No |N/A N/A |No |N/A |No Not considered feasible
Diridon Platforms
Electrified Service Alternatives
S1 5 Trains pphpd with 6-Car Consists | Yes |Yes No No |N/A |No Would not meet project’s purpose and need.
S2 5 Trains pphpd with 8-Car Consists | Yes |Yes No No |N/A |No Would not meet project’s purpose and need.
S3 8 Trains pphpd with 6-Car Consists |Yes |No N/A |No |N/A |No Would not avoid or substantially lower significant
impacts of the project.
S4 26 Trains/Day between San Jose No |N/A N/A |No |N/A |No Not considered feasible
and Gilroy
S5 Gilroy/Blossom Hill Turnaround No |N/A N/A |No |N/A |No Not considered feasible
Instead of Tamien
Platform Alternatives
P1 Level Boarding Yes |No N/A |No |N/A |No Would not avoid or substantially lower significant
P2 Common Platform Heights Yes |No N/A |No |[N/A [No impacts of the project. Future level boarding not
(Caltrain/HST) precluded by Proposed project.
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Traction Power System Alternatives (other than OCS)
TPS1 Size Power To 50% More Than Yes |No N/A |No |N/A |No Would not avoid or substantially lower significant
Need Only impacts of the project
TPS2 Alternative TPS Location Yes |No N/A |No |N/A |No Would not avoid or substantially lower significant
(Burlingame) impacts of the project
Freight Operations Alternatives
F1 23-Foot Overhead Clearance No |N/A N/A |No |N/A |No Not considered feasible
Everywhere
F2 Maintain Existing Overhead TBD |Yes Yes |Yes |Yes |Project Potentially feasible, but would result in substantial
Clearances Everywhere impact, especially to historic tunnels. Would not lower
impacts of the Proposed Project over baseline.
Analyzed as part of cumulative mitigation for potential
future impacts on freight service.
F3 8 p.m. to 5 a.m. Freight Operations |Yes |No N/A |No |N/A |No Neteconsideredfeasible-Proposed Project now
Ne |[N/A presumes no need for temporal separation so this
alternative would not avoid any impacts of the
Proposed Project.
OCS Alternatives
0CS1 100% Center Pole No |N/A N/A |No |N/A |No Not considered feasible
0CS2 No Headspans for > 80 mph Yes |No N/A |No |N/A |No Would not avoid or substantially lower significant
impacts of the project
0CSs3 No Square Poles Yes |Yes Yes |Yes |No |Project Considered for Aesthetic mitigation.
0CS4 | Multi-Face Poles in Public Areas Yes |Yes Yes |Yes |No |Project Considered for Aesthetic mitigation.
0OCS5 |Reduced Diameter and Increased |Yes |Yes Yes |Yes |No |Project Considered for Aesthetic mitigation.
Thickness
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0CS6 |House Wire-Tensioning Weights TBD |Yes Yes |Yes |[No |TBD Considered for Aesthetic mitigation if feasible
inside Larger Diameter Poles
0CS7 |Run Feed And Return Wire TBD |Yes Yes |Yes [No |TBD Considered for Aesthetic mitigation if feasible.
Underground or on Track Side of
Poles
Other Alternatives (all assume electrification)
01 Underground all Other Utilities Yes |No N/A |No |N/A |No Would not avoid or substantially lower significant
impacts of the project
02 Avoid all ROW Takes No |N/A N/A |No |N/A |No Not considered feasible
03 Solar in the Caltrain ROW No |N/A N/A |No |N/A |No Not considered feasible
04 Dumbarton ROW Bike Trail to No |N/A N/A |No |N/A |No Not considered feasible
Facebook
05 Pedestrian/Bike Tunnels for Yes |No N/A |No |N/A |No Would not avoid or substantially lower significant
Connectivity impacts of the project
06 Bike/Pedestrian Trail along Rail No |N/A N/A |No |N/A |No Not considered feasible
Corridor
07 Update Entire Corridor with “Quiet |Unk |Yes Yes |Yes |Yes |Project/ Consider quiet zone improvements as potential
Zone” Improvements Cumulative | mitigation where noise effects are identified as
significant. Not considered feasible for all at-grade
crossings in corridor as part of the Proposed Project
but may be fundable in the long-term through the
combination of local, state and federal funds and
funding participation of other rail operators and local
municipalities.
08 No Further Retracking until Yes |No N/A |No |N/A |No Would not avoid or substantially lower significant
Certified for 125 mph impacts of the project
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09 Include Dumbarton Rail Projectin |No |N/A N/A |No |N/A |No Not considered feasible
the Proposed Project
Construction Alternatives
C1 Construction Shoofly Tracks No |N/A N/A |No |N/A |No Not considered feasible
C2 Multi-Track Closures Yes |Yes Yes |Yes |Yes |Project Analyzed as part of the Proposed Project.
C3 Electrification with OCS Installation | Yes |Yes Yes |Yes |Yes |Yes Analyzed as alternative in this chapter
by Factory Train
C4 No Night Work Yes |No N/A |No |N/A |No Would not avoid or substantially lower significant
impacts of the project
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Chapter 6
Report Preparation

The CEQA Lead Agency for this EIR is the Peninsula Corridor Joint Powers Board (JPB).

This EIR was prepared for the JPB by ICF International (ICF) and its subcontractors Circlepoint
(Scoping and Outreach), Environmental Vision (visual simulations), Fehr & Peers (transportation
analysis), HortScience (Tree survey and assessment), and Wilson Ihrig & Associates (noise analysis).
This chapter lists the primary individuals who prepared the report (ICF and subconsultants).

6.1 Lead Agency
6.1.1 Peninsula Corridor Joint Powers Board
Caltrain Modernization Program

Executive Officer Marian Lee

Senior Planner Stacy Cocke

6.2 List of Key EIR Preparers

6.2.1 ICF International

6.2.1.1 Project Management
Project Director Rich Walter
Project Manager Shilpa Trisal
Deputy Project Manager Elizabeth Antin
Principal Advisor Mike Davis

6.2.1.2 Technical Analyses

Aesthetics Jennifer Stock, Rich Walter

Air Quality Laura Yoon, Shannon Hatcher, Matt McFalls,
Rich Walter

Biological Resources Sarah Perrin, Eric Christensen

Cultural Resources Aisha Fike, Joanne Grant, Meg Scantlebury, and
Alisa Reynolds

Electromagnetic Fields and Electromagnetic Laura Yoon, Shannon Hatcher, Rich Walter

Interference

Geology and Soils Mario Barrera, Gary Clendenin

Greenhouse Gas Emissions and Climate Change  Laura Yoon, Shannon Hatcher, Matt McFalls,
Rich Walter
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Hazards and Hazardous Materials
Hydrology and Water Quality
Land Use and Recreation
Noise and Vibration
Population and Housing

Public Services and Utilities
Transportation and Traffic
Other CEQA-Required Sections
Alternatives

Editing

Graphics

GIS

Document Production

6.2.2 Circlepoint
Principal
Project Manager
Senior Associate

Project Associate

6.2.3 Environmental Vision
Principal

Project Manager

6.2.4 Fehr & Peers

Report Preparation

Mario Barrera, Gary Clendenin
Alexa La Plante, Lesa Erecius
Kirsten Chapman

Kai-Ling Kuo, Dave Buehler
Karin Bouler

Shannon Hill

Kai-Ling Kuo, Rich Walter
Jasmin Mejia, Rich Walter
Jasmin Mejia, Rich Walter
Paul Shigley, Ken Cherry, Barbara Wolf
Tim Messick, Senh Saelee

Bill Parker

Deborah Jew, Corrine Ortega

Ben Strumwasser
Chris Colwick
Jonathan Bair
Maily Chu

Marsha Gale

Chuck Cornwall

Principal Bob Grandy
Principal Jerry Walters
Project Manager Matt Haynes
Transportation Planner Lindsey Hilde
Transportation Planner Nikki Foletta
Transportation Engineer Ian Barnes
6.2.5 HortScience
Principal Nelda Matheny
Principal Jim Clark
Certified Arborist/Environmental Analyst Ryan Gilpin
Certified Arborist Jane Whitcomb
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6.2.6 Wilson, lhrig & Associates, Inc.

Principal

Associate Consultant
Associate Consultant
Associate Principal

Assistant Consultant

Deborah A. Jue
Silas Bensing

Patrick Fanner
Gary Glickman

Ani Toncheva

Report Preparation

Peninsula Corridor Electrification Project EIR

6-3

December 2014
ICF 00606.12






Chapter 7
References

7.1 References for Executive Summary

Association of Bay Area Governments and Metropolitan Transportation Commission (ABAG and
MTC). 2013. Plan Bay Area: Strategyfor a Sustamable Region. Adopted July 18. Available:

California High-Speed Rail Authority (CHSRA). 2012a. California High-Speed Rail Program Revised
2012 Business Plan. April.

California High-Speed Rail Authority (CHSRA). 2012c. 2012 Business Plan, Estimating High-Speed
Train Operating and Maintenance Cost for the CHSRA 2012 Business Plan. April. Available:
<http://www.hsr.ca.gov/About/Business Plans/2012 Business Plan.html>.

California High-Speed Rail Authority (CHSRA). 2012d. Bay Area to Central Valley High-Speed Train
Partially Revised Program Environmental Impact Report. April. Available:
http://www.hsr.ca.gov/docs/programs/bay area eir/BayCValley12 EIR Main Text.pdf

California High-Speed Rail Authority (CHSRA). 2013. Memorandum: Phase 1 Blended Travel Time.
February 11. Available: <http://www.calhsr.com/wp-content/uploads/2013/12/Memo-Phase-
1-Blended-Travel-Time.pdf-Adobe-Acrobat-Pro-1.pdf>.

California High-Speed Rail Authority (CHSRA). 2014. Draft 2014 Business Plan: Connecting California.
February 7. Available: http://www.hsr.ca.gov/About/Business Plans/
Draft 2014 Business Plan.html

Coastal and Ocean Working Group of the California Climate Action Team (CO-CAT). 2013. State of
California Sea-Level Rise Guidance Document. Available at: http://www.opc.ca.gov/
webmaster/ftp/pdf/docs/2013_SLR_Guidance_Update_FINAL1.pdf.

Federal Transit Administration (FTA) and Peninsula Corridor Joint Powers Board (JPB). 2009.
Caltrain Electrification Program: San Francisco to San Jose (MP0.0 to 52.0) Environmental
Assessment/Environmental Impact Report. Final. July.

Metropolitan Transportation Commission. 2009. Transportation 2035 Plan for the San Francisco Bay
Area. Available: <http://www.mtc.ca.gov/planning/2035_plan/>. Accessed: November 18,
2013.

Peninsula Corridor Joint Powers Board (JPB). 2012. Resolution 2012-18 Authorizing Approval of the
High-Speed Rail Early Investment Strategy for a Blended System Memorandum of Understanding.
May 3.

Siemens. 2013. Multi-State High Speed diesel Electric Locomotive. Packet 1 - Technical Proposal.
Submitted to Caltrans, Illinois DOT, and WSDOT. Reference #14-1-DPIT.

Peninsula Corridor Electrification Project EIR 7.1 December 2014
ICF 00606.12


http://www.onebayarea.org/regional-initiatives/plan-bay-area/final-plan-bay-area.html
http://www.hsr.ca.gov/About/Business_Plans/2012_Business_Plan.html
http://www.hsr.ca.gov/docs/programs/bay_area_eir/BayCValley12_EIR_Main_Text.pdf
http://www.hsr.ca.gov/About/Business_Plans/Draft_2014_Business_Plan.html
http://www.hsr.ca.gov/About/Business_Plans/Draft_2014_Business_Plan.html

Peninsula Corridor Joint Powers Board References

7.2 References for Chapter 1, Introduction

Association of Bay Area Governments and Metropolitan Transportation Commission (ABAG and
MTC). 2012. Jobs-Housing Connection Strategy. Plan Bay Area. May 16. Available:
<http://onebayarea.org/regional-initiatives/plan-bay-area/plan-elements/Housing-and-
Jobs.html>. Accessed: October 18, 2013.

Association of Bay Area Governments and Metropolitan Transportation Commission (ABAG and
MTC). 2013. Plan Bay Area: Strategy for a Sustainable Region. Adopted July 18. Available:
<http://onebayarea.org/regional-initiatives/plan-bay-area.html>. Accessed: October 18, 2013.

Association of Bay Area Governments, Metropolitan Transportation Commission, San Francisco Bay
Conservation and Development Commission, and Bay Area Air Quality Management District.
2013. Focus: Priority Development Areas. Available: <http://www.bayareavision.org/
initiatives/prioritydevelopmentareas.html>. Accessed: October 21, 2013.

California High Speed Rail Authority (CHSRA). 2012c. 2012 Business Plan, Estimating High-Speed
Train Operating and Maintenance Cost for the California High Speed Rail Authority (CHSRA).
2012 Business Plan. April. Available: <http://www.hsr.ca.gov/About/Business_Plans/
2012_Business_Plan.html>.

California High-Speed Rail Authority (CHSRA). 2012. California High-Speed Rail Program Revised
2012 Business Plan. April.

California High-Speed Rail Authority (CHSRA). 2012d. Bay Area to Central Valley High-Speed Train
Partially Revised Program Environmental Impact Report. April. Available:
http://www.hsr.ca.gov/docs/programs/bay_area_eir/BayCValley12_EIR_Main_Text.pdfCHSRA
2013

California High-Speed Rail Authority (CHSRA). 2014. Draft 2014 Business Plan: Connecting California.
February 7. Available: <http://www.hsr.ca.gov/About/Business_Plans/
Draft_2014_Business_Plan.html>.

Caltrain. 2013. February 2013 Caltrain Annual Passenger Counts: Key Findings. Available:
<http://www.caltrain.com/Assets/Stats+and+Reports/Ridership/2013+Annual+Ridership+Co
unts.pdf>. Accessed: October 18, 2013.

Metropolitan Transportation Commission (MTC) and Association of Bay Area Governments (ABAG).
2010. Bay Area Census. 2006-2010 American Community Survey (ACS) Commute Flows. Available:
<http://www.bayareacensus.ca.gov/transportation.htm>. Accessed: October 18, 2013.

Metropolitan Transportation Commission (MTC). 2009. Slowing Economy Leads to Lighter Traffic on
Bay Area Freeways in 2008. May 27. Oakland, CA. Available: <http://mtc.ca.gov/news/
press_releases/rel469.htm>. Accessed: October 2013.

Peninsula Corridor Joint Powers Board (JPB). 2012. Resolution 2012-18 Authorizing Approval of the
High-Speed Rail Early Investment Strategy for a Blended System Memorandum of Understanding.
May 3.

U.S. Census. 2013. Census Bureau Reports 265,000 Workers Commute into San Francisco County, Calif,
Each Day. March 5. San Francisco, CA. Available: <http://www.census.gov/newsroom/releases/
archives/american_community_survey_acs/cb13-r22.html>. Accessed: October 21, 2013.

Peninsula Corridor Electrification Project EIR 7.2 December 2014
ICF 00606.12



Peninsula Corridor Joint Powers Board References

7.3 References for Chapter 2, Project Description

7.3.1 Printed References

California High-Speed Rail Authority (CHSRA). 2012a. California High-Speed Rail Program Revised
2012 Business Plan. April.

California High-Speed Rail Authority (CHSRA). 2012b. Business Plan, Final Technical Memorandum -
Ridership and Revenue Forecasting. April. <http://www.hsr.ca.gov/
About/Business_Plans/2012_Business_Plan.html>.

California High-Speed Rail Authority (CHSRA). 2012c. 2012 Business Plan, Estimating High-Speed
Train Operating and Maintenance Cost for the CHSRA 2012 Business Plan. April. Available:
<http://www.hsr.ca.gov/About/Business_Plans/2012_Business_Plan.html>.

California High-Speed Rail Authority (CHSRA). 2012d. Bay Area to Central Valley High-Speed Train
Partially Revised Program Environmental Impact Report. April. Available:
<http://www.hsr.ca.gov/docs/programs/bay_area_eir/BayCValley12_EIR_Main_Text.pdf>.

California High-Speed Rail Authority (CHSRA). 2013. Memorandum: Phase 1 Blended Travel Time.
February 11. Available: <http://www.calhsr.com/wp-content/uploads/2013/12 /Memo-Phase-
1-Blended-Travel-Time.pdf-Adobe-Acrobat-Pro-1.pdf >.

California High-Speed Rail Authority (CHSRA). 2014a. 2014 Business Plan: Connecting California.
Draft. February 7. Available: <http://www.hsr.ca.gov/About/Business_Plans/
Draft_2014_Business_Plan.html>.

California High-Speed Rail Authority (CHSRA). 2014b. 2014 Business Plan: 2014 Service Planning
Methodology. Draft. February. Available: http://www.hsr.ca.gov/docs/about/business plans

BPlan 2014drft Service Planning.pdf

Federal Railway Administration (FRA). 2013. ETF_001-02 - Discussion Draft Ruletext for Notice of
Proposed Rule-Making (NPRM). March 25,, 2013. For Discussion Purposes only. Not the official
positions of DOT/FRA. Available: file:///C:/Users/19471/Downloads/
Draft%20NPRM%20Rule%20Text%20for%20RSAC%20VOTE-%20ETF_001-02%20--
%20Proposed%?20Ruletext%20for%20NPRM%201.pdfFederal Transit Administration (FTA)
and Peninsula Corridor Joint Powers Board (JPB). 2009. Caltrain Electrification Program: San
Francisco to San Jose (MP0.0 to 52.0) Environmental Assessment/Environmental Impact Report.
Final. July.

Federal Transit Administration (FTA). 2011. Technical Criteria and Procedures for Evaluating the
Crashworthiness and Occupant Protection Performance of Alternatively Designed Passenger
Rail Equipment for Use in Tier I Service. DOT/FRA/ORD-11/22. Final Report. October. Available:
http://www.fra.dot.gov/eLib/Details/L.01292.

Peninsula Corridor Joint Powers Board (JPB). 2012. Resolution 2012-18 Authorizing Approval of the
High-Speed Rail Early Investment Strategy for a Blended System Memorandum of Understanding.
May 3.

Peninsula Corridor Electrification Project EIR 7.3 December 2014
ICF 00606.12


http://www.hsr.ca.gov/docs/programs/bay_area_eir/BayCValley12_EIR_Main_Text.pdf%3e.
http://www.hsr.ca.gov/docs/programs/bay_area_eir/BayCValley12_EIR_Main_Text.pdf%3e.
http://www.hsr.ca.gov/docs/about/business_plans/BPlan_2014drft_Service_Planning.pdf
http://www.hsr.ca.gov/docs/about/business_plans/BPlan_2014drft_Service_Planning.pdf
http://www.fra.dot.gov/eLib/Details/L01292

Peninsula Corridor Joint Powers Board References

7.3.2 Personal Communication

Callen, Josh. Staff Engineer. Peninsula Corridor Joint Powers Board, LTK Engineering Services, San
Francisco, CA. August 16, 2013—Email to Rich Walter, ICF International, concerning number of
diesel locomotives and trailer cars that will be required for 2040 (Gilroy shuttle service only).

7.4 References for Section 3.1, Aesthetics

7.4.1 Printed References
City of Palo Alto. 2013. Palo Alto Rail Corridor Study: The Report of the Task Force. Available:

<http://www.cityofpaloalto.org/civicax/filebank/documents/38025>. Accessed: June 25, 2014.
Last Updated: January 27, 2014. City of Palo Alto, CA.

7.5 References for Section 3.2, Air Quality

7.5.1 Printed References

Bay Area Air Quality Management District. 2011a. California Environmental Quality Act Air Quality
Guidelines. June. San Francisco, CA.

Bay Area Air Quality Management District. 2011b. Google Earth map files for Santa Clara and San
Mateo Counties to identify stationary and highway sources and associated estimated risk and
hazard impacts for the cumulative analysis. Available: at: <http://www.baagmd.gov/
Divisions/Planning-and-Research/CEQA-GUIDELINES/Tools-and-Methodology.aspx>. Accessed:
May 2012.

BAAQMD. No Date. Particulate Matter. Website. Available: http: //www.baagmd.gov/Divisions/
Planning-and-Research/Particulate-Matter.aspx. Last accessed: August 13,2014.

Cahill, T. 2008. Removal Rates of Particulate Matter onto Vegetation as a Function of Particle Size.
Davis, CA, UC Davis.

California Air Resources Board. 2005. Air Quality and Land Use Handbook. April.

California Air Resources Board. 2012. Status of Research on Potential Mitigation Concepts to Reduce
Exposure to Nearby Traffic Pollution. August.

California Air Resources Board. 2013a. Ambient Air Quality Standards. Last revised: June 4, 2013.
Available: <http://www.arb.ca.gov/research/aaqs/aaqs2.pdf>. Accessed: October 9, 2013.

California Air Resources Board. 2013b. iADAM Air Quality Data Statistics. Available:
<http://www.arb.ca.gov/adam/index.html>. Accessed: October 9, 2013.

California Air Resources Board. 2013c. Area Designations Maps/State and National. Last Revised:
April 22, 2013. Available: <http://www.arb.ca.gov/desig/adm/adm.htm>. Accessed: October 9,
2013.

Peninsula Corridor Electrification Project EIR 7.4 December 2014
ICF 00606.12


http://www.cityofpaloalto.org/civicax/filebank/documents/38025

Peninsula Corridor Joint Powers Board References

California High Speed Rail. 2012. Merced-Fresno Final Environmental Impact Report. Available:
http://www.hsr.ca.gov/Programs/Environmental_Planning/final_merced_fresno.html.Caltrain.
2009. Evaluation of European EMU Structure for Shared Use in the Caltrain Corridor. December
1.

City of Menlo Park. 2012. Draft Environmental Impact Report for Menlo Park Downtown El Camino
Specific Plan. Available: <http://www.menlopark.org/projects/comdev_ecrdowntown_eir.htm>.
Accessed: December 20, 2013.

Fitzgerald, C., Bush, S. 2013. Near-Roadway Mitigation Modeling Report. Memorandum to South
Coast Air Quality Management District. March 31.

Gehrig, R, Hilla, M., Lienemannb, P., Zwickyb, C.N.,Bukowieckib, N., Weingartnerc, E., Baltenspergerc,
U., and Buchmann, B. 2007. Contribution of railway traffic to local PM10 concentrations in
Switzerland. Atmospheric Environment 41 (2007) 923-933

investigation of road51de vegetative and structural barrler impact on near-road ultraflne particle

concentrations under a variety of wind conditions. Science of the Total Environment 419: 7-15

Kam, W. 2013. Particulate Matter (PM) Exposure for Commuters in L.os Angeles: Chemical

Characterization and Implications to Public Health. Doctorate Dissertation. University of

Southern California.

LTK Engineering Services (LTK). 2014b. Pantograph Head Contact Rail Wear Rate Analysis.

PreDared for Caltraln lulV 11.0ffice of Environmental Health Hazard Assessment 2014. Air

Steffens ]J. T., Wang Y. |., Zhang K. M., 2012. Exploration of effects of a vegetation barrier on particle
size distributions in a near-road environment. Atmospheric Environment 50: 120-128.

U.S. Department of Transportation. 1999. Assessment of Potential Aerodynamic Effects on Personnel
and Equipment in Proximity to High-Speed Train Operations. DOT/FRA/ORD-99/11. December.

U.S. Environmental Protection Agency. 2009. Emission Factors for Locomotives. EPA-420-F-09-025.
April.

U.S. Environmental Protection Agency. 2011. Emissions Factors & AP 42, Compilation of Air Pollutant
Emission Factors. Chapter 13.2.1, Paved Roads. Available:
<http://www.epa.gov/ttnchiel/ap42/>.

U.S. Environmental Protection Agency. 2013a. Monitor Values Report. Available:
<http://www.epa.gov/airdata/ad_rep_mon.html>. Accessed: October 9, 2013.

U.S. Environmental Protection Agency. 2013b. The Greenbook Nonattainment Areas for Criteria
Pollutants. Last Revised: July 31, 2013. Available: <http://www.epa.gov/oar/oaqps/greenbk/>.
Accessed: October 9, 2013.

Western Regional Climate Center. 2014. Average Wind Speed. Available: <
http://www.wrcc.dri.edu/htmlfiles /westwind.final.htmlI>.

Peninsula Corridor Electrification Project EIR 7.5 December 2014
ICF 00606.12


http://www.oehha.ca.gov/air/Allrels.html

Peninsula Corridor Joint Powers Board References

7.5.1.1 Personal Communications

Cocke, Stacy (a). Senior Planner, Caltrain Modernization Program. September 25, 2013—Email
message to Rich Walter, ICF International.

Cocke, Stacy (b). Senior Planner, Caltrain Modernization Program. January 15, 2014—Email message
to Rich Walter, ICF International.

Naylor, George. Santa Clara VTA. Memo to Stacy Cocke, Caltrain JPB, regarding Caltrain Peninsula
Corridor Electrification Project - System Ridership Analysis. December 3, 2013.

7.6  References for Section 3.3, Biological Resources

California Department of Fish and Game. 2012. Staff Report on Burrowing Owl Mitigation. State of
California Natural Resources Agency. March 7.

California Department of Fish and Wildlife. 2013. Natural Diversity Database. Special Vascular Plants,
Bryophytes, and Lichens List. Quarterly publication. October.

California Native Plant Society. 2013. Inventory of Rare and Endangered Plants. Online edition, v8-
02.Sacramento, CA. Accessed: June 4, 2013 from <http://www.rareplants.cnps.org/>.

Garcia and Associates. 2008a. Peninsula Corridor Joint Powers Board’s Caltrain Electrification Project
(SF-San Jose) Biological Resources Report. San Francisco, CA.

Garcia and Associates. 2008b. Peninsula Corridor Joint Powers Board’s Caltrain Electrification Project
PS7 Biological Review. San Francisco, CA.

Garcia and Associates. 2008c. Peninsula Corridor Joint Powers Board’s Caltrain Electrification Project
(SF-San Jose) TPS1 Alternate Sites Biology Review. San Francisco, CA.

Google Earth. 2011. Panoramic photo of Tunnel Road. Photo taken on May 30, 2011. San Francisco,
CA. Accessed: August 15,2013.

Google Earth. 2012. Aerial photographs of the PS4 Option 3 and TPS1 Option 4 within the Project
Corridor.ICF International. 2012. Santa Clara Valley Habitat Plan. August. (ICF 05489.05.) San
Francisco, CA. Prepared for the County of Santa Clara, San José, CA. In association with City of
Gilroy, City of Morgan Hill, City of San José, Santa Clara Valley Transportation Authority, and
Santa Clara Valley Water District. Available: <http://www.scv-
habitatplan.org/www/site/alias__default/
346/final_habitat_plan.aspx>.

Jennings, M. R. and M. P. Hayes. 1994. Amphibian and Reptile Species of Special Concern in California.
California Department of Fish and Game, Rancho Cordova, CA.

Moyle, P. B. 2002. Inland Fishes of California. Revised and expanded. Berkeley: University of
California Press.

Parsons. 2002a. Caltrain Electrification Project Natural Environmental Study. San Francisco, CA.

Parsons. 2002b. Caltrain Electrification Project Preliminary Delineation Report. San Francisco, CA.

Peninsula Corridor Electrification Project EIR 7.6 December 2014
ICF 00606.12



Peninsula Corridor Joint Powers Board References

San Jose Mercury News. 2004. Palo Alto’s Namesake Honored. October 14. Peninsula Briefing.
Available: <http://www.cityofpaloalto.org/civicax/filebank/documents/9610>. Accessed:
January 27, 2014.

Shuford, W. D., and T. Gardali, editors. 2008. California Bird Species of Special Concern: A Ranked
Assessment of Species, Subspecies, and Distinct Populations of Birds of Inmediate Conservation
Concern in California. Studies of Western Birds 1. Western Field Ornithologists, Camarillo, CA,
and California Department of Fish and Game, Sacramento, CA.

U.S. Fish and Wildlife Service. 2013. Federal Endangered and Threatened Species that Occur in or May
be Affected by Projects in the Counties and/or U.S.G.S. 7 ¥ Minute Quads you Requested (Mountain
View and Palo Alto). Last revised: September 18, 2011. Available:
<http://www.fws.gov/sacramento/es_species/Lists/es_species_lists-form.cfm>. Accessed: June
7,2013.

Western Bat Working Group. 2007. Species Regional Priority Matrix. Available:
<http://www.wbwg.org/speciesinfo/species_matrix/spp_matrix.pdf>. Accessed: July 26, 2013.

Williams, D. F. 1986. Mammalian Species of Special Concern in California. Department of Biological
Sciences, California State University, Stanislaus. Turlock, CA. Prepared for State of California
Resources Agency, Department of Fish and Game, Sacramento, CA.

7.7 References for Section 3.4, Cultural Resources

Allen, Rebecca, T. Garlinghouse, ]. Farquhar, C. Blount, L. Fryman, and D. McGowan. 2003. Cultural
Resources Treatment Plan for the Ten Year Capital Plan. Prepared for Santa Clara University.

Bellifemine, V. 1997. Mortuary Variability in Prehistoric Central California: A Statistical Study of the
Yukisma Site, CA-SCL-38. Master’s thesis. Department of Interdisciplinary Studies, California
State University, San José.

Bennyhoff, ]. 1986. The Emeryville Site, Viewed 93 Years Later. Pages 65-75 in G. S. Breschini and T.
Haversat, eds., Symposium: A New Look at Some Old Sites. Archives of California Prehistory 6.
Salinas, CA: Coyote Press.

Bennyhoff, ] .1994a. The Napa District and Wappo Prehistory. Pages 49-56 in R. E. Hughes, ed,,
Toward a New Taxonomic Framework for Central California Archaeology: Essays by James A.
Bennyhoff and David A. Fredrickson. Contributions of the University of California Archaeological
Research Facility 52. Berkeley, CA.

Bennyhoff, ]. 1994b. Central California Augustine: Implications for Northern California Archaeology.
Pages 65-74 in R. E.,, Hughes, ed., Toward a New Taxonomic Framework for Central California
Archaeology: Essays by James A. Bennyhoff and David A. Fredrickson. Contributions of the
University of California Archaeological Research Facility 52. Berkeley, CA.

Bennyhoff, ]. 1994c. Variation Within the Meganos Culture. Pages 81-89 in R. E. Hughes, ed., Toward
a New Taxonomic Framework for Central California Archaeology: Essays by James A. Bennyhoff
and David A. Fredrickson. Contributions of the University of California Archaeological Research
Facility 52. Berkeley, CA.

Peninsula Corridor Electrification Project EIR December 2014

ICF 00606.12

7-7


http://www.cityofpaloalto.org/civicax/filebank/documents/9610

Peninsula Corridor Joint Powers Board References

Bieling, D. G. 1998. Archaeological Investigations at CA-MRN-254, the Dominican College Site, San
Rafael, Marin County, California. Holman and Associates, San Francisco, CA. Submitted to
Dominican College, San Rafael, CA and to Davidon Homes, Walnut Creek, CA.

Burlingame City Clerk, June 22, 1916. Letter received via email from Jennifer Pfaff, Burlingame
Historical Society. 10/31/2013.

California State Historic Preservation Officer. 2002. Letter from SHPO to FTA in response to FTA’s
request for comments on its determination of the eligibility of 94 previously unevaluated
properties for the Caltrain Electrification Program, San Francisco, San Mateo, and Santa Clara
Counties. December 9.

California State Office of Historic Preservation. 2013. California Historical Resources database.

Available: <http://ohp.parks.ca.gov/ListedResources>. Accessed: October 31, 2013.

Carrico, R. L., T. G. Cooley, and W. T. Eckhardt. 2000. Cultural Resources Reconnaissance Survey and
Inventory Report for the Metromedia Fiberoptic Cable Project: San Francisco Bay Area and Los
Angeles Basin Networks. Mooney and Associates, San Diego, CA.

Cartier, R. R. 2002. The Sunnyvale Red Burial, CA-SCL-832. Proceedings of the Society for California
Archaeology 15:49-52.

City of Burlingame. 1976. Park Department Heritage Grove Designation. April 1.

City of Mountain View. 2004. Resolution No. 16913. A Resolution Establishing the Initial Mountain
View Register of Historic Resources Property List and Rescinding All Other Historic Lists.

Clark, M. 1998. Evaluative Archaeological Investigations at the San Bruno Mountain Mound Site, CA-
SMA-40, South San Francisco, California. Holman and Associates, San Francisco. Submitted to
Terrabay Development. Available from Northwest Information Center, Department of
Anthropology, Sonoma State University, Rohnert Park, CA.

Clark, M. and A. Reynolds. 2003. Archaeological Investigations and Mitigative Data Recovery at CA-
SCL-689 on Pulte Homes’ Kenwood Il Project Area, San José, California. Holman and Associates,
San Francisco. Submitted to Pulte Home Corporation, Pleasanton, CA. Available from Northwest
Information Center, Department of Anthropology, Sonoma State University, Rohnert Park, CA.

Far Western Anthropological Research Group. 2002. Archaeological Inventory for the Caltrain
Electrification Program Alternative in San Francisco, San Mateo, and Santa Clara Counties,
California. January.

Far Western Anthropological Research Group.2008. Cultural Resources Addendum Report for the
Caltrain Electrification Program Alternative: San Francisco, San Mateo, and Santa Clara Counties.

July.

Far Western Anthropological Research Group. 2009. Data Recovery and Late Discovery Treatment
Plan for the Caltrain Electrification Program Alternative: San Francisco, San Mateo, and Santa
Clara Counties, California. Prepared by V. Clay and S. A. Waechter. Prepared for Parsons, San
Francisco, CA.

Fitzgerald, R. T. 1993. Archaic Milling Cultures of the Southern San Francisco Bay Region. Archives of
California Prehistory 35. Salinas, CA: Coyote Press.

December 2014
ICF 00606.12

Peninsula Corridor Electrification Project EIR 7.8


http://ohp.parks.ca.gov/ListedResources

Peninsula Corridor Joint Powers Board References

Fitzgerald, R. T. and J. Porcasi. 2003. The Metcalf Site (CA-SCL-178) and Its Place in Early Holocene
California Prehistory. Society for California Archaeology Newsletter 37(4): 27-31.

Fitzgerald, R. T, T. L. Jones, and A. Schroth. 2005. Ancient Long-Distance Trade in Western North
America: New AMS Radiocarbon Dates from Southern California. Journal of Archaeological
Science 32: 423-434.

Fredrickson, D. A. 1973. Early Cultures of the North Coast Ranges, California. Ph.D. dissertation.
Department of Anthropology, University of California, Davis.

Fredrickson, D. A. 1974. Social Change in Prehistory: A Central California Example. Pages 57-73 in L.
J. Bean and T. F. King, eds., ‘Antap: California Indian Political and Economic Organization. Ballena
Press Anthropological Papers No. 2. Menlo Park, CA.

Fredrickson, D. A. 1994. Changes in Prehistoric Exchange Systems in the Alamo Locality, Contra
Costa County, California. Pages 57-64 in R. E. Hughes, ed., Toward a New Taxonomic Framework
for Central California Archaeology: Essays by James A. Bennyhoff and David A. Fredrickson.
Contributions of the University of California Archaeological Research Facility 52. Berkeley, CA.

Groza, R. G. 2002. An AMS Chronology for Central California Olivella Shell Beads. Master’s thesis.
Department of Anthropology, California State University, San Francisco.

Hildebrandt, W. R. 1983. Final Report, Archaeological Research of the Southern Santa Clara Valley
Project: Based on a Data Recovery Program from Sites CA-SCL-54, CA-SCL-163, CA-SCL-178, CA-
SCL-237 and CA-SCL-241 Located in the Route 101 Corridor, Santa Clara County, California. Report
on file, California Department of Transportation, Oakland, CA.

Hylkema, M. 2002. Tidal Marsh, Oak Woodlands, and Cultural Florescence in the Southern San
Francisco Bay Region. In Catalysts to Complexity: Late Holocene Societies of the California Coast,
edited by Jon M. Erlandson and Terry L. Jones, pp. 205-232. Perspectives in California
Archaeology 6, series editor J. E. Arnold. Institute of Archaeology, University of California, Los
Angeles.

Hylkema, M. G., ed. 2006. Santa Clara Valley Prehistory: Archaeological Investigations at CA-SCL-690,
the Tamien Station Site, San José, California. Center for Archaeological Research at Davis
Publication No. 15, University of California, Davis.

ICF International. 2013. Second Addendum Inventory and Evaluation of Historic Resources: Peninsula
Corridor Electrification Project, San Francisco to San Jose (MP 0.0 to MP 51.0). July.

ICF International. 2014. Memo: Caltrain ROW-adjacent properties constructed in or prior to 1964
within the vegetation clearance zone. January.

Jackson, T. L. 1986. Late Prehistoric Obsidian Exchange in Central California. Ph.D. dissertation.
Department of Anthropology, Stanford University.

Jackson, T. L. 1989. Late Prehistoric Obsidian Production and Exchange in the North Coast Ranges,
California. Pages 79-94 in R. E. Hughes, ed., Current Directions in California Obsidian Studies.
Contributions of the University of California Archaeological Research Facility 48.

JRP Historical Consulting Services. 2001. Finding of No Effect and No Adverse Effect: Caltrain
Electrification Program, San Francisco, San Mateo, and Santa Clara Counties, California.
December.

Peninsula Corridor Electrification Project EIR 7.9 December 2014
ICF 00606.12



Peninsula Corridor Joint Powers Board References

JRP Historical Consulting Services. 2002. Inventory and Evaluation of Historic Resources: Caltrain
Electrification Program, San Francisco to Gilroy (MP 0.0 to 77.4). December.

JRP Historical Consulting Services. 2008a. Addendum Inventory and Evaluation of Historic Resources
for the Caltrain Electrification Program, San Francisco to San Jose (MP 0.0 to 52.0). Prepared for
Parsons, San Francisco, CA.

JRP Historical Consulting Services. 2008b. Addendum Finding of Effect: Caltrain Electrification
Program, San Francisco to San Jose (MP 0.0 to 52.0). August.

Jurmain, R. 1983. The Skeletal Biology of CA-ALA-342. Salinas, CA: Coyote Press.

Kroeber, A. L. 1925. Handbook of the Indians of California. Bureau of American Ethnology Bulletin 78.
Smithsonian Institution, Washington, DC. (Reprinted by Dover Publications, New York, 1976.)

Levy, R. S. 1978. Costanoan. Pages 485-495 in R. F. Heizer, ed., California. Handbook of North
American Indians 8. Smithsonian Institution, Washington, DC.

Milliken, R. 1995. A Time of Little Choice: The Disintegration of Tribal Culture in the San Francisco Bay
Area 1769-1810. Ballena Press Anthropological Papers 43. Berkeley, CA: Ballena Press.

Milliken, R., R. T. Fitzgerald, M. G. Hylkema, T. Origer, R. Groza, R. Wiberg, A. Leventhal, D. Bieling, A
Gottsfield, D. Gillette, V. Bellefemine, E. Strother, R. Cartier, and D. A. Fredrickson. 2007.
Punctuated Culture Change in the San Francisco Bay Area. In T. L. Jones and K. Klar, eds.,
California Prehistory: Colonization, Culture, and Complexity. Walnut Creek, CA: Altamira Press.

Office of Historic Preservation. 2014. California Historical Resources Landmark Plaque Number: El
Palo Alto (P327). Date Listed 03/15/1974, Palo Alto, Santa Clara County. Available:
http://ohp.parks.ca.gov/ListedResources/?view=nameé&criteria=el+palo+alto>. Accessed:

February 11, 2014.

Rosenthal, Jeffrey S., and Jack Meyer. 2004. Landscape Evolution and the Archaeological Record: A
Geoarchaeological Study of the Southern Santa Clara Valley and Surrounding Region. Center for
Archaeological Research at Davis Publication 14, University of California, Davis.

San Jose Mercury News. 2004. Palo Alto’s Namesake Honored. October 14. Peninsula Briefing.
Available: <http://www.cityofpaloalto.org/civicax/filebank/documents/9610>. Accessed:
January 27, 2014.

Vellanoweth, R. L. 2001. AMS Radiocarbon Dating and Shell Bead Chronologies: Middle Holocene
Trade and Interaction in Western North America. Journal of Archaeological Science 28: 941-950.

7.8 References for Section 3.5, EMI/EMF

American Conference of Governmental Industrial Hygienists. 2013. Threshold Limit Values for
Chemical Substances and Physical Agents & Biological Exposure Indices.

Dietrich, et al. 1993. Magnetic and Electric Field Testing of the Amtrak Northeast Corridor and New
JerseyTransit/North jersey Coast Line Rail Systems. [NOTE: Rich has PDF - not available online).

Peninsula Corridor Electrification Project EIR 7.10 December 2014
ICF 00606.12


http://ohp.parks.ca.gov/ListedResources/?view=name&criteria=el+palo+alto

Peninsula Corridor Joint Powers Board References

Electric Research & Management Vibro-Acoustic Consultants. 2010. EMI/RF Baseline Measurements
Caltrain Corridor. Prepared for California High Speed Rail Authority, HNTB, and PBS &]. San
Francisco to San Jose High-Speed Train Project EIR/EIS, EMF/EMI Technical Report. July.

Exponent Health Group. 2001. Environmental Impact Assessment of Electric and Magnetic Fields
Associated with Proposed Electrification of the Caltrain Commuter Rail Line: San Francisco-Gilroy.
New York, NY. December. Prepared for Peninsula Corridor Joint Powers Board, San Carlos, CA.

Federal Railroad Administration (FRA). 2003. Catalog of “Common Use” Rail Corridors.
DOT/FRA/ORD-03/16. Available: http://ntl.bts.gov/lib/42000/42300/42377 /ord0316.pdf.

FRA. 2006. EMF Monitoring on Amtrak’s Northeast Corridor: Post-Electrification Measurements and
Analysis. Available: <http://www.fra.dot.gov/eLib/Details/L04332>. Accessed: December 8,
2013.

International Agency for Research on Cancer. 2002. Monographs on the Evaluation of Carcinogenic
Risks to Humans. Non-ionizing radiation, Part 1: Static and extremely low-frequency (ELF)
electric and magnetic fields. Lyon, France.

International Center Commission on Non-lonizing Radiation Protection. 1998. ICNIRP Guidelines for
Limiting Exposure to Time-Varying Electric, Magnetic and Electromagnetic Fields (up to 300
GHz). Health Physics 74 (4):494-522. ICNIRP Publication.

National Institute of Environmental Health Sciences. 1999. Health Effects from Exposure to Power-
Line Frequency Electric and Magnetic Fields. NIH Publication No. 99-4493. Available:
<http://www.bpa.gov/Projects/Projects/I-5/2012documents/EMF-NIEHS-execsum.pdf>.

National Institute of Environmental Health Sciences. 2002. Electric and Magnetic Fields Associated
with the Use of Electric Power: Questions & Answers. June. Available:
<http://www.niehs.nih.gov/health/materials/electric_and_magnetic_fields_associated_with_the
_use_of _electric_power_questions_and_answers_english_508.pdf>.

Napp, Andreas, MD; Stephan Joosten, MSc; Dominik Stunder, MSc; Christian Knackstedt, MD;
Matthias Zink, MD; Barbara Bellmann, MD; Nikolaus Marx, MD; Patrick Schauerte, MD; Jiri Silny,
PhD. 2014. Electromagnetic Interference with Implantable Cardioverter-Defibrillators at Power
Frequency: An In Vivo Study. Circulation. 2014 Jan 28;129(4):441-50. doi:

10.1161/CIRCULATIONAHA.113.003081. Epub 2013 Oct 25. Available online at:
http://circ.ahajournals.org/content/129/4/441.long

World Health Organization (WHO). 2007a. Extremely Low Frequency Fields. Environmental Health
Criteria Monograph No.238. Available: <http://www.who.int/peh-
emf/publications/Complet_ DEC_2007.pdf>.

World Health Organization (WHO). 2007b. Electromagnetic Fields and Public Health: Exposure to
Extremely Low Frequency Fields Backgrounder. June. Available: <http://www.who.int/peh-
emf/publications/facts/fs322/en/>. Last accessed: January 27, 2014.

Peninsula Corridor Electrification Project EIR December 2014

ICF 00606.12

7-11



Peninsula Corridor Joint Powers Board References

7.9 References for Section 3.6, Geology, Soils and
Seismicity

California Department of Conservation. 2011. Natural Hazards Disclosure: Alquist-Priolo Earthquake
Fault Zones. Last revised: January 12, 2011. Available:<
http://www.conservation.ca.gov/cgs/rehm/ap/Pages/disclose.aspx >. Accessed: October 17,
2014.

City and County of San Francisco. 2012. San Francisco General Plan Community Safety Element.
Planning Department. October. Available: <http://www.sf-planning.org/ftp/
general_plan/index.htm>. Accessed: July 3, 2013.

San Francisco Public Utilities Commission. 2013. Construction Site Runoff Pollution Prevention
Procedures. Available: <http://sfwater.org/index.aspx?page=235>.

San Mateo County. 1985. County of San Mateo General Plan. Planning and Building Department.
Available: <http://www.co.sanmateo.ca.us/planning/genplan/>. Accessed: July 3, 2013.

Santa Clara County. 1994. Santa Clara County General Plan Draft Environmental Impact Report.
Prepared for Santa Clara County Planning Department by Planning Analysis & Development, San
Francisco, CA. Available: <http://www.sccgov.org/sites/planning/PlansPrograms/
GeneralPlan/Documents/GP_1994_DEIR.pdf >. Accessed: July 2, 2013.

U.S. Department of Agriculture. 1991. Soil Survey of San Mateo County, Eastern Part, and San
Francisco County, California. Soil Conservation Service. In cooperation with the Regents of the
University of California, Agricultural Experiment Station. Available:
<http://www.nrcs.usda.gov/Internet/FSE_MANUSCRIPTS/california/CA689/0/sanmateo.pdf>.
Accessed: November 13, 2013.

U.S. Department of Agriculture Natural Resources Conservation Service. 2013. Web Soil Survey.
Available: <http://websoilsurvey.sc.egov.usda.gov/App/WebSoilSurvey.aspx>. Accessed:
November 13, 2013.

7.10 References for Section 3.7, GHG Emissions and
Climate Change

7.10.1 Printed References

AECOM. 2012. Mountain View Greenhouse Gas Reduction Program. Prepared for City of Mountain
View, CA.

Bay Area Air Quality Management District. 2010. Source Inventory of Bay Area Greenhouse Gas

Emissions. February.

Bay Area Air Quality Management District. 2011. California Environmental Quality Act Air Quality
Guidelines. June. San Francisco, CA.

Peninsula Corridor Electrification Project EIR 7.12 December 2014
ICF 00606.12


http://www.conservation.ca.gov/cgs/rghm/ap/Pages/disclose.aspx

Peninsula Corridor Joint Powers Board References

California Air Resources Board. 2014. California Greenhouse Gas Inventory for 2000-2012 — by
Category as Defined in the 2008 Scoping Plan. Last Revised: March 24, 2014. Available: <
http://www.arb.ca.gov/cc/inventory/data/tables/ghg inventory scopingplan 00-12 2014-03-

24.pdf>. Accessed: June 16, 2014.

Center for Climate and Energy Solutions. No date. The Greenhouse Effect. Available:
<http://www.c2es.org/facts-figures/basics/greenhouse-effect>. Accessed: May 3, 2013.

Climate Registry. 2013. The Climate Registry’s 2013 Default Emission Factors. Last Revised: January
2013. Available: <http://www.theclimateregistry.org/downloads/2013/01/2013-Climate-
Registry-Default-Emissions-Factors.pdf>. Accessed: November 19, 2013.

Intergovernmental Panel on Climate Change. 1996. 1995: Science of Climate Change. (Second
Assessment Report). Cambridge, U.K.: Cambridge University Press.

Intergovernmental Panel on Climate Change. 2001. Atmospheric Chemistry and Greenhouse Gases.
In Climate Change 2001: Working Group I: The Scientific Basis. Available:
<http://www.ipcc.ch/ipccreports/tar/wgl/pdf/TAR-04.PDF>. Accessed: September 22, 2009.

Intergovernmental Panel on Climate Change. 2013. Draft: Climate Change 2013: The Physical
Science Basis—-Contribution of Working Group I to the Fifth Assessment Report of the
Intergovernmental Panel on Climate Change. Sylvie Joussaume, Joyce Penner, Fredolin Tangang
(eds.). Cambridge University Press. New York, NY.

Office of Planning and Research (OPR). 2012. California Jurisdictions Addressing Climate Change.
Available: <http://www.opr.ca.gov/docs/
California_Jurisdictions_Addressing_Climate_Change_PDF.pdf>

Pacific Gas and Electric Company. 2013. Greenhouse Gas Emission Factors: Guidance for PG&E
Customers. Last Revised: April 2013. Available: <http://www.pge.com/includes/
docs/pdfs/shared/environment/calculator/pge_ghg emission_factor_info_sheet.pdf>. Accessed:
November 19, 2013.

PRBO Conservation Science. 2011. Projected Effects of Climate Change in California: Ecoregional
Summaries Emphasizing Consequences for Wildlife. Version 1.0. February.

Solomon, S., D. Qin, M. Manning, R. B. Alley, T. Berntsen, N. L. Bindoff, Z. Chen, A. Chidthaisong, ]. M.
Gregory, G. C. Hegerl, M. Heimann, B. Hewitson, B. ]. Hoskins, F. Joos, ]. Jouzel, V. Kattsov, U.
Lohmann, T. Matsuno, M. Molina, N. Nicholls, J. Overpeck, G. Raga, V. Ramaswamy, ]. Ren, M.
Rusticucci, R. Somerville, T. F. Stocker, P. Whetton, R. A. Wood and D. Wratt. 2007. Technical
Summary. In Solomon, S., D. Qin, M. Manning, Z. Chen, M. Marquis, K. B. Averyt, M. Tignor and H.
L. Miller (eds.), Climate Change 2007: The Physical Science Basis. Contribution of Working Group 1
to the Fourth Assessment Report of the Intergovernmental Panel on Climate Change. Cambridge,
United Kingdom and New York, NY, USA: Cambridge University Press.

Sustainable San Mateo 2013. Sustainability Updates: Cities, Towns and the County. Available:
http://www.sustainablesanmateo.org/home/indicators/2013-indicators-report/cities/.

U.S. Environmental Protection Agency. 2011. Emission Facts: Greenhouse Gas Emissions from a
Typical Passenger Vehicle. December. Available: <http://www.epa.gov/otaq/
climate/documents/420f11041.pdf>. Accessed: June 2012.

Peninsula Corridor Electrification Project EIR 7.13 December 2014
ICF 00606.12



Peninsula Corridor Joint Powers Board References

U.S. Environmental Protection Agency. 2014. Inventory of U.S. Greenhouse Gas Emissions and Sinks:
1990-2012. April.

7.10.2 Personal Communications

Cocke, Stacy. Senior Planner, Caltrain Modernization Program. January 15, 2014—Email message to
Rich Walter, ICF International.

Naylor, George. Santa Clara Valley Transportation Authority. Memo to Stacy Cocke, Senior Planner,
Caltrain Modernization Program, regarding Caltrain Peninsula Corridor Electrification Project—
System Ridership Analysis. December 3, 2013.

7.11 References for Section 3.8, Hazards and
Hazardous Materials

California Department of Forestry and Fire Protection. 2012. California Fire Hazard Severity Zone
Map Update Project. Fire Hazard Severity Zone maps adopted November 7, 2007. Available:
<http://www.fire.ca.gov/fire_prevention/fire_prevention_wildland_zones_maps.php>.
Accessed: July 9, 2013.

City and County of San Francisco. 2004. San Francisco General Plan Environmental Protection
Element. Available: <http://www.sf-planning.org/ftp/general_plan/
[6_Environmental_Protection.htm>. Accessed: July 9, 2013.

City and County of San Francisco. 2013a. Hazardous Materials and Waste Program. Department of
Public Health - Environmental Health. Available: <http://www.sfdph.org/dph/EH/HMUPA/
default.asp>. Accessed: July 9, 2013.

City and County of San Francisco. 2013b. Department of Emergency Management. Last revised: July
9, 2013. Available: <http://sfdem.org/>. Accessed: July 9, 2013.

City of San Jose. 2013. City of San Jose Specific Height Limitation Area. Prepared by City of San Jose
Planning Division. September. Available: <http://www.sanjoseca.gov/documentcenter/
view/8294>.

City/County Association of Governments of San Mateo County. 2012. Comprehensive Airport Land
Use Compatibility Plan for the Environs of San Francisco International Airport. Prepared by
Ricondo Associates. October.

San Mateo County. 2012a. Hazardous Material Business Plan Program. San Mateo County Health
System. Available: <http://smchealth.org/ HazMat%Z20Business%Z20Plan>. Accessed: July 9,
2013.

San Mateo County. 2012b. San Mateo County Sherriff’s Office Area Office of Emergency
Services/Homeland Security. Last revised: 7/9/2013. Available:
<http://hsd.smcsheriff.com/divisions/homeland-security-division/sheriffs-office-oes>.
Accessed: July 9, 2013.

San Mateo County. 1985. County of San Mateo General Plan. Planning and Building Department.
Available: <http://www.co.sanmateo.ca.us/planning/genplan/>. Accessed: July 9, 2013.

Peninsula Corridor Electrification Project EIR 7.14 December 2014
ICF 00606.12



Peninsula Corridor Joint Powers Board References

Santa Clara County. 1994. Santa Clara County General Plan Final Environmental Impact Report
Addendum. Planning Office. November. Available:
<http://www.sccgov.org/sites/planning/PlansPrograms/GeneralPlan/Pages/GP.aspx>.
Accessed: July 9, 2013.

7.12 References for Section 3.9, Hydrology and Water
Quality

Association of Bay Area Governments. 1995. Bay Area Dam Failure Inundation Maps. Available:
<http://www.abag.ca.gov/bayarea/eqmaps/damfailure/dfpickc.html>. Accessed: December 2,
2013.

City of San Francisco. 2008. San Francisco Public Works Code. Article 21. Restriction of Use of
Potable Water for Soil Compaction and Dust Control Activities. Section 11103, Use of Non-
Potable Water. September.

California Department of Conservation. 2013. Tsunami Inundation Maps. Prepared by California
Emergency Management Agency, California Geological Survey, and the University of Southern
California. Available: <http://www.conservation.ca.gov/cgs/geologic_hazards/
Tsunami/Inundation_Maps/Pages/Statewide_Maps.aspx>. Accessed: June 7, 2013.

California Department of Water Resources. 2003. California’s Groundwater—Bulletin 118, Update
2003, San Francisco Bay Hydrologic Region. Available:
<http://www.water.ca.gov/pubs/groundwater/bulletin_118/california's_groundwater__bulleti
n_118_-_update_2003_/bulletin118_2-sf.pdf>. Accessed: June 5, 2013.

California Department of Water Resources. 2009. California Water Plan—San Francisco Bay
Integrated Water Management. Bulletin 160-09, Volume 3, Regional Reports. Available:
<http://www.waterplan.water.ca.gov/docs/cwpu2009/0310final /v3_sanfrancisco_cwp2009.pd
f>. Accessed: June 10, 2013.

California State Water Resources Control Board. 2011. 2010 Clean Water Act Section 303(d) List.
Available: <http://www.waterboards.ca.gov/water_issues/programs/
tmdl/integrated2010.shtml>. Accessed: June 6, 2013.

City of Burlingame. No date. Capital Improvement Projects to be Funded by the Proposed Storm Drain
Fee. Available: <http://burlingame.org/Index.aspx?page=1319>. Accessed: December 1, 2013.

City and County of San Francisco. 2008. San Francisco’s Interim Floodplain Maps. July. Available:
<http://sfgsa.org/index.aspx?page=828>. Accessed: December 2, 2013.

Parsons. 2002. Natural Environment Study for Caltrain Electrification Program. July.

San Francisco Bay Conservation and Development Commission. 2011. Living with a Rising Bay:
Vulnerability and Adaptation in San Francisco Bay and on its Shoreline. Approved October 6. San
Francisco, CA. Available: <http://www.bcdc.ca.gov/BPA/LivingWithRisingBay.pdf>. Accessed:
June 7, 2013.

Peninsula Corridor Electrification Project EIR 7.15 December 2014
ICF 00606.12



Peninsula Corridor Joint Powers Board References

San Francisco Bay Regional Water Quality Control Board. 2011. San Francisco Bay Basin (Region 2)
Water Quality Control Plan (Basin Plan). Oakland, CA. Available:
<http://www.waterboards.ca.gov/rwqcb2/basin_planning.shtml>. Accessed: June 5, 2013.

San Mateo County. 2013. C.3 Stormwater Technical Guidance Handbook. Version 3.2. San Mateo
Countywide Water Pollution Prevention Program. January. Available:
<http://flowstobay.org/files/newdevelopment/C3techguide/C3TechGuidanceJan2013.pdf>

U.S. Geological Survey. 2013. Potential Inundation Due to Rising Sea Levels in the San Francisco Bay
Region. Google Earth Plugin. Available: <http://cascade.wr.usgs.gov/data/Task2b-
SFBay/index.shtm>. Accessed: November 8, 2013.

7.13 References for Section 3.10, Land Use and
Recreation

City of San Jose. 2011. Envision San Jose 2040 General Plan. Available:
<http://www.sanjoseca.gov/index.aspx?NID=1737> Accessed: June 7, 2013.

City of San Jose. 2010. Zoning Ordinance. Title 20. Chapter 20.50, Industrial Zoning Districts.
Available: <http://www.sanjoseca.gov/index.aspx?nid=1751> Accessed: July 21, 2013.

City of San Jose. 2013a. Department of Planning, Building & Code Enforcement, Planning Division.
“Zoning Map.” Sheet 66. Available: <http://www.sanjoseca.gov/index.aspx?NID=2519>
Accessed: July 21, 2013.

City of San Jose. 2013b. Department of Planning, Building & Code Enforcement, Planning Division.
“General Plan Diagram.” Sheet 83. Available: <http://www.sanjoseca.gov/
index.aspx?NID=3296> Accessed: July 21, 2013.

City of South San Francisco. 1994. East of 101 Area Plan. Available:
<http://www.ssf.net/index.aspx?nid=366>. Accessed: June 7, 2013.

City of South San Francisco. 1999. South San Francisco General Plan. October. Available:
<http://www.ssf.net/index.aspx?NID=360>. Accessed: June 7, 2013.

City of South San Francisco. 2011. City of South San Francisco Zoning Ordinance: Zoning Map.
Available: <http://zoning.ssf.net/zoningmap.php>. Accessed: July 20, 2013.

City of Sunnyvale. 2013. Downtown Specific Plan. Available:
<http://sunnyvale.ca.gov/Portals/0/Sunnyvale/CDD/Non-Residential/ DSPFINAL.pdf>.
Accessed: June 20, 2013.

ICF International. 2013. Land use GIS data files relevant to the Caltrain Corridor.

ICF International. 2012. Santa Clara Valley Habitat Plan. August. (ICF 05489.05.) San Francisco, CA.
Prepared for the County of Santa Clara, San José, CA. In association with City of Gilroy, City of
Morgan Hill, City of San José, Santa Clara Valley Transportation Authority, and Santa Clara Valley
Water District. Available: <http://www.scv-habitatplan.org/www/site/alias__default/
346/final_habitat_plan.aspx>.

Peninsula Corridor Electrification Project EIR 7.16 December 2014
ICF 00606.12



Peninsula Corridor Joint Powers Board References

Metropolitan Transportation Commission. 2009. Transportation 2035 Plan for the San Francisco Bay
Area. Available: <http://www.mtc.ca.gov/planning/2035_plan/>. Accessed: November 18,
2013.

Metropolitan Transportation Commission. 2012. MTC Planned Land Use Dataset. Grouped by
GENPLU. Uploaded September 28, 2012. Available:
<http://gis.mtc.ca.gov/mtc/rest/services/DataServices/Policy_Layers/MapServer/1>.
Accessed: June 11, 2013.

7.14 References for Section 3.11, Noise and Vibration

State of California Governor’s Office of Planning and Research. 2003. General Plan Guidelines.
October.

California Public Utilities Commission. 1999. Tri-Valley 2002 Capacity Increase Project Proponent’s
Env1ronmental Assessment (PEA) - Chapter 17, Corona and Induced Current Effects. November.

@20Corona%20and%2OInduced%ZOCurrent%ZOEffects pdf. Accessed September 8, 2014.
City of San Bruno. 2009. San Bruno General Plan. Adopted March 24. Prepared by Dyett & Bhatia.

Federal Railroad Administration. 2012. High-Speed Ground Transportation Noise and Vibration
Impact Assessment. September.

Federal Transit Administration. 2006. Transit Noise and Vibration Impact Assessment. May.

Federal Transit Administration (FTA) and Peninsula Corridor Joint Powers Board (JPB). 2009.
Caltrain Electrification Program: San Francisco to San Jose (MP0.0 to 52.0) Environmental

Assessment/Environmental Impact Report. Final. July.

Lee, Suzanne; Velasquez, Suyapa; Flintsch, Gerardo and John Peterson, 2007, Road Noise

Attenuation Study: Traffic Noise, Trees and Quiet Pavement. Prepared in Response to Item 44C

of Chapter 847 of the Act of Assembly of 2007, State of Virginia. Available:
http://www.virginiadot.org/projects/resources/4 09 Highway Noise Final Report.pdf

Parsons. 2008. Noise and Vibration Study for Caltrain Electrification Project. Prepared for Peninsula
Corridor Joint Powers Board. September.

Wilson, Thrig and Associates (WIA). 2010. Baseline Noise and Vibration Data for the San Francisco-
San Jose Section of the High Speed Train Project. May.

7.15 References for Section 3.12, Population and
Housing

Metropolitan Transportation Commission and the Association of Bay Area Governments. 2010. Bay
Area Census. Available: <http://www.bayareacensus.ca.gov/index.html>. Accessed: June 24,
2013.

Peninsula Corridor Electrification Project EIR 7.17 December 2014
ICF 00606.12


http://www.cpuc.ca.gov/Environment/info/aspen/tri-valley/17%20-%20Corona%20and%20Induced%20Current%20Effects.pdf
http://www.cpuc.ca.gov/Environment/info/aspen/tri-valley/17%20-%20Corona%20and%20Induced%20Current%20Effects.pdf

Peninsula Corridor Joint Powers Board References

7.16 References for Section 3.13, Public Services and
Utilities
Association of Bay Area Governments and Metropolitan Transportation Commission (ABAG and
MTC). 2013. Environmental Impact Report for the Plan Bay Area. July. Available:

<http://www.onebayarea.org/plan-bay-area/plan-elements/environmental-impact-
report.html>.

California Energy Commission. 2012. California Energy Demand, 2012-2022 Final Forecasts. Volume
1: Statewide Electricity Demand and Methods, End-User Natural Gas Demand, and Energy
Efficiency. CEC-200-2012-001-CMF-V1. June. Available:
<http://www.energy.ca.gov/2012publications/CEC-200-2012-001/CEC-200-2012-001-CMF-
V1.pdf>. Last accessed: December 21, 2013.

California Energy Commission. 2013. Energy Consumption Data Management System. Available:
<http://ecdms.energy.ca.gov/elecbycounty.aspx>. Last accessed: December 21, 2013.

California Public Utilities Commissions. 2007. Rail Transit Safety and Security. Available:

<http: //www.cpuc.ca.gov/PUC/safety/Rail /Transit/index.htm>. Accessed: September 17, 2013.

City of Cupertino. 2013. Draft EIR for the Apple Campus 2 Project. Public Services and Utilities
Section. Available: <http://www.cupertino.org/index.aspx?page=1178>.

City of Menlo Park. 2011. Draft EIR for the Facebook Campus Project. Utilities Section. Available:
<http://www.menlopark.org/projects/comdev fb eir.htm>.

LTK Engineering Services (LTK). 2008. Impact of Caltrain Electrification on Pacific Gas and Electric
Company Power System-All Stop Train Operation. Prepared for Peninsula Corridor Joint Powers
Board. December 31.

Peninsula Corridor Joint Powers Board 2013. Updated Information on Utilities. Provided to ICF.
August 15, 2013.

San Francisco Public Utilities Commission (SFPUC). 2011. 2010 Urban Water Management Plan for

the City and County of San Francisco. June. Available:
http: //www.sfwater.org/Modules/ShowDocument.aspx?documentID=1055

University of California, San Francisco. 2013. UCSF Medical Center at Mission Bay. Available:
<http://missionbayhospitals.ucsf.edu/>. Accessed: June 21, 2013.

7.17 References for Section 3.14, Transportation and
Traffic

Cabanatuan, M. 2013. “Bay Area Bike Share Program off and Riding.” San Francisco Chronicle. 4
December 2013. Available: <http://blog.sfgate.com/cityinsider/2013/12/04/bay-area-bike-
share-program-off-and-riding/>.

California Public Utilities Commission. 2013. General Order. Last Modified: October 11, 2013.
Available: http://www.cpuc.ca.gov/puc/documents/go.htm. Accessed: January 29, 2014.

Peninsula Corridor Electrification Project EIR 7.18 December 2014
ICF 00606.12


http://www.onebayarea.org/plan-bay-area/plan-elements/environmental-impact-report.html
http://www.onebayarea.org/plan-bay-area/plan-elements/environmental-impact-report.html
http://www.cpuc.ca.gov/PUC/safety/Rail/Transit/index.htm
http://www.cupertino.org/index.aspx?page=1178
http://www.menlopark.org/projects/comdev_fb_eir.htm
http://www.cpuc.ca.gov/puc/documents/go.htm

Peninsula Corridor Joint Powers Board References

Caltrain. 2008. Caltrain Bicycle Access and Parking Plan. Prepared by Eisen/Letunic in association
with Fehr & Peers Transportation Consultants. Prepared for Peninsula Corridor Joint Powers
Board. Adopted 2008. Available:
<http://www.caltrain.com/projectsplans/Plans/Bicycle Access and Parking Plan.html>

Caltrain. 2010. Caltrain Comprehensive Access Program Policy Statement. May. Available:

<http://www.caltrain.com/Assets/ Public+Affairs/pdf/Comprehensive+Access+Policy.pdf>.

Caltrain. 2013a. CBOSS PTC Project Fact Sheet September 2013. Available:
<http://www.caltrain.com/Assets/Caltrain+Modernization+Program/CBOSS+PTC/CBOSS+Gen
eral+Project+Fact+Sheet.pdf>.

Caltrain. 2013b. February 2013 Caltrain Annual Passenger Counts Key Findings. Available:
<http://www.caltrain.com/Assets/Stats+and+Reports/Ridership/2013+Annual+Ridership+Co

unts.pdf>.

Grand Boulevard Initiative. 2013. Grand Boulevard Initiative. Available: <www.grandboulevard.net>.

McGuckin, N. and E. Murakami, E 1999. Examining Trip-Chaining Behavior: Comparison of Travel by
Men and Women. Transportation Research Record Volume 1963: 79-85. Available:
<http://nhts.ornl.gov/1995/Doc/Chain2.pdf.>

Peninsula Freight Rail Users’ Group (PFRUG). 2014. Comments on the PCEP Draft EIR. April 29.
Included in Volume II.

San Mateo County Transit District (SamTrans). 2013. Bike Sharing Program. Available:
http://www.samtrans.com/Planning/Planning and Research/BikeSharingProgram.html.

Transportation Research Board. 2010. Highway Capacity Manual. Fifth Edition. December.
Washington, DC. Available: http://hcm.trb.org/. Accessed: January 29, 2014.

7.18 References for Chapter 4, Other CEQA-Required
Analysis

7.18.1 Printed References

Association of Bay Area Governments and Metropolitan Transportation Commission (ABAG and
MTC). 2013a. Plan Bay Area: Strategy for a Sustainable Region. Adopted July 18. Available:
<http://www.onebayarea.org/regional-initiatives/plan-bay-area/final-plan-bay-area.html>.

Association of Bay Area Governments and Metropolitan Transportation Commission (ABAG and
MTC). 2013b. Environmental Impact Report for the Plan Bay Area. July. Available:
<http://www.onebayarea.org/plan-bay-area/plan-elements/environmental-impact-
report.html>.

Association of Bay Area Governments and Metropolitan Transportation Commission (ABAG and
MTC). No date. Plan Bay Area Online Project Database. Available:
<http://rtp.mtc.ca.gov/2040/>. Last Accessed: December 31, 2013.

Peninsula Corridor Electrification Project EIR 7.19 December 2014
ICF 00606.12


http://www.caltrain.com/projectsplans/Plans/Bicycle_Access_and_Parking_Plan.html
http://www.caltrain.com/Assets/_Public+Affairs/pdf/Comprehensive+Access+Policy.pdf
http://www.caltrain.com/Assets/Stats+and+Reports/Ridership/2013+Annual+Ridership+Counts.pdf
http://www.caltrain.com/Assets/Stats+and+Reports/Ridership/2013+Annual+Ridership+Counts.pdf
http://www.samtrans.com/Planning/Planning_and_Research/BikeSharingProgram.html.
http://hcm.trb.org/

Peninsula Corridor Joint Powers Board References

BART. 2013. BART District Scoping Comments on the Peninsula Corridor Electrification Project.
March. Addressed to Stacy Cocke.

Brisbane Baylands. 2010. The Project. Available: <http://www.brisbanebaylands.com/project/>.

Brown, Thomas and Anthony Hatch. 2002. The Value of Rail Intermodal to the U.S. Economy.
Available: <http://intermodal.transportation.org/Documents/brown.pdf.>

Caltrain. 2013a. CBOSS PTC Project. Available:
<http://www.caltrain.com/projectsplans/CaltrainModernization/Modernization/CBOSS-PTC-
Projecthtml>.

Caltrain. 2013b. San Bruno Grade Separation. Available:
<http://www.caltrain.com/projectsplans/Projects/Caltrain_Capital_Program/San_Bruno_Grade
_Separation.html>.

California Department of Transportation (Caltrans). 2013. California State Rail Plan. Draft. Prepared
by AECOM. February. Available: <http://californiastaterailplan.dot.ca.gov/docs/csrp_public-
draft_main_2013-02-09.pdf>.

California High-Speed Rail Authority (CHSRA). 2005. Final Program Environmental Impact Report
for the Proposed California High Speed Train System. August. Available:
<http://www.hsr.ca.gov/Programs/Environmental_Planning/EIR_EIS/index.html>.

California High-Speed Rail Authority (CHSRA). 2010a. San Francisco to San Jose, Preliminary
Alternatives Analysis Report. April. Available:
<http://www.hsr.ca.gov/Programs/Statewide_Rail_Modernization/Project_Sections/sanfran_sa
njose.html>.

California High-Speed Rail Authority (CHSRA). 2010b. San Francisco to San Jose, Supplemental
Alternatives Analysis Report. August. Available:
<http://www.hsr.ca.gov/Programs/Statewide_Rail_Modernization/Project_Sections/sanfran_sa
njose.html>.

California High-Speed Rail Authority (CHSRA). 2010c. Preliminary Station Footprint, High Speed
Train Station in the City of Millbrae. Presentation. October 28.

California High-Speed Rail Authority (CHSRA). 2010d. Potential Mid-Peninsula High Speed Train
Station, Redwood City. Presentation. October 13.

California High-Speed Rail Authority (CHSRA). 2010e. San Jose to Merced Preliminary Alternatives
Analysis. June. Available:
<http://www.hsr.ca.gov/Programs/Statewide_Rail_Modernization/Project_Sections/sanjose_m
erced.html>.

California High-Speed Rail Authority (CHSRA). 2012a. Revised 2012 Business Plan: Building
California’s Future. April. Available:
<http://www.hsr.ca.gov/About/Business_Plans/2012_Business_Plan.html.>

California High-Speed Rail Authority (CHSRA). 2012b. 2012 Business Plan, Estimating High-Speed
Train Operating and Maintenance Cost for the CHSRA 2012 Business Plan. April. Available:
<http://www.hsr.ca.gov/About/Business_Plans/2012_Business_Plan.html>.

Peninsula Corridor Electrification Project EIR 7.20 December 2014
ICF 00606.12



Peninsula Corridor Joint Powers Board References

California High-Speed Rail Authority (CHSRA). 2012c. Business Plan, Final Technical Memorandum -
Ridership and Revenue Forecasting. April.
<http://www.hsr.ca.gov/About/Business_Plans/2012_Business_Plan.html>.

California High-Speed Rail Authority (CHSRA). 2012d. California High Speed Train Project Final
Environmental Impact Report/Statement, Merced to Fresno Section. April. Available:
<http://www.hsr.ca.gov/Programs/Environmental_Planning/final_merced_fresno.html>.

California High-Speed Rail Authority (CHSRA). 2012e. California High Speed Train Project Revised
Draft Environmental Impact Report/Statement. Fresno to Bakersfield Section. July. Available:
<http://www.hsr.ca.gov/Programs/Environmental_Planning/revised_draft_fresno_bakersfield.
html>.

California High-Speed Rail Authority (CHSRA). 2012f. Bay Area to Central Valley High-Speed Train
Partially Revised Program Environmental Impact Report. April. Available:
<http://www.hsr.ca.gov/docs/programs/bay_area_eir/BayCValley12_EIR_Main_Text.pdf>.

California High-Speed Rail Authority (CHSRA). 2013a. Memorandum: Phase 1 Blended Travel
Time. February 11. Available: <http://www.calhsr.com/wp-content/uploads/2013/12/Memo-
Phase-1-Blended-Travel-Time.pdf-Adobe-Acrobat-Pro-1.pdf>.

California High-Speed Rail Authority (CHSRA). 2013b. Contribution of the High-Speed Rail Program
to Reducing California's Greenhouse Gas Emission Levels. July. Available:
<http://www.hsr.ca.gov/docs/programs/green_practices/HSR_Reducing CA_GHG_Emissions_2
013.pdf>.

California High-Speed Rail Authority (CHSRA). 2014a. 2014 Business Plan: Connecting California.
Draft. February 7. Available:
<http://www.hsr.ca.gov/About/Business_Plans/Draft_2014_Business_Plan.html>

California High-Speed Rail Authority (CHSRA). 2014b. Draft 2014 Business Plan Ridership and
Revenue Technical Memorandum. Feb. 6. Available:
<http://www.hsr.ca.gov/About/Business Plans/Draft 2014 Business Plan.html>.

California High-Speed Rail Authority (CHSRA). 2014c. 2014 Business Plan: 2014 Service Planning
Methodology. Draft. February. Available:
<http://www.hsr.ca.gov/docs/about/business_plans/BPlan_2014drft_Service_Planning.pdf>

California High-Speed Rail Authority (CHSRA) / City of San Jose. 2012. San Jose Visual Design
Guidelines. January. Available:
<http://www.hsr.ca.gov/Programs/Statewide_Rail_Modernization/Project_Sections/sanjose_m
erced.html>.

Capitol Corridor Joint Powers Authority (CCJPA). 2013. Draft Vision Plan. Available:
<http://www.capitolcorridor.org/included/docs/board_meetings/ccjpa_supplemental_130612.
pdf.>

City of Brisbane. 2013. Outline of Potential Development Projects and Sites. Available:
<http://www.ci.brisbane.ca.us/outline-potential-development-projects-sites>.

Peninsula Corridor Electrification Project EIR 7.1 December 2014
ICF 00606.12


http://www.hsr.ca.gov/About/Business_Plans/Draft_2014_Business_Plan.html
http://www.hsr.ca.gov/Programs/Statewide_Rail_Modernization/Project_Sections/sanjose_merced.html
http://www.hsr.ca.gov/Programs/Statewide_Rail_Modernization/Project_Sections/sanjose_merced.html

Peninsula Corridor Joint Powers Board

City of Brisbane. 2005. Agenda Report. July. Available:
<http://www.brisbaneca.org/sites/default/files/archived-
meetings/cc/Upload/Document/D240000632/NgAppeal.pdf>.

City of Burlingame. 2013. Major Development Projects in Burlingame. July. Available:
<http://www.burlingame.org/modules/showdocument.aspx?documentid=50>.

References

City of Menlo Park. 2011. Draft EIR for the Facebook Campus Project. Utilities Section. Available at:

<http://www.menlopark.org/projects/comdev fb eir.htm>.

City of Menlo Park. 2013a. 500 El Camino Real Project. Available:
<http://www.menlopark.org/projects/comdev_300-550ecr.htm>.

City of Menlo Park. 2013b. 1300 El Camino Real Project. Available:
<http://www.menlopark.org/projects/comdev_1300ecr.htm>.

City of Menlo Park. 2013c. 1460 El Camino Real Project. Available:
<http://www.menlopark.org/projects/comdev_1460ecr.htm>.

City of Menlo Park. 2013d. 1706 El Camino Real Medical Office Project. Available:
<http://www.menlopark.org/projects/comdev_1706ecr.htm>.

City of Mountain View. 2009. City Council staff report on South Whisman Precise Plan. Available:

<http://www.mountainview.gov/civica/filebank/blobdload.asp?BlobID=5889>.

City of Mountain View. 2012. Environmental Planning Commission Staff Report. May. Available:

<http://laserfiche.mountainview.gov/Weblink/0/doc/60489 /Electronic.aspx>.
City of Palo Alto. 2013a. 195 Page Mill Road (Park Plaza). June. Available:

<http://www.cityofpaloalto.org/news/displaynews.asp?NewsID=2280&TargetID=319>.

City of Palo Alto. 2013b. 395 Page Mill Road Project. June. Available:

<http://www.cityofpaloalto.org/news/displaynews.asp?NewsID=2269&TargetID=319>.

City of Palo Alto. 2013c. 3445 Alma Street (Alma Plaza). June. Available:

<http://www.cityofpaloalto.org/news/displaynews.asp?NewsID=2272&TargetID=319>.

City of Palo Alto. 2012. 145 Hawthorne. July. Available:

<http://www.cityofpaloalto.org/news/displaynews.asp?NewsID=2287&TargetID=319>.

City of Redwood City. 2013a. 145 Monroe St. Available:
<http://www.redwoodcity.org/phed/planning/projects/details.aspx?pid=36>.

City of Redwood City. 2013b. 201 Marshall St. Available:
<http://www.redwoodcity.org/phed/planning/projects/details.aspx?pid=27>.

City of Redwood City. 2013c. Classics at Redwood City. Available:
<http://www.redwoodcity.org/phed/planning/projects/details.aspx?pid=41>.

City of Redwood City. 2013d. Lathrop PARC. Available:
<http://www.redwoodcity.org/phed/planning/projects/details.aspx?pid=9>.

City of Redwood City. 2013e. Redwood Towers. Available:
<http://www.redwoodcity.org/phed/planning/projects/details.aspx?pid=31>.

Peninsula Corridor Electrification Project EIR 7.22 December 2014

ICF 00606.12



Peninsula Corridor Joint Powers Board References

City of San Carlos. 2012. Public Notice. Available:
<http://www.cityofsancarlos.org/planning/projects/projects/san_carlos_transit_village/finalei
r.asp>.

City of San Francisco. 2012. 4th and King Street Railyards Summary Memo. December. Available:
<http://sf-planning.org/ftp/files/plans-and-programs/in-your-
neighborhood/railyards/121224_Railyards_Summary_Memo_reduced.pdf>.

City of San Jose. 2013a. Community Meeting Invitation. March. Available:
<http://www.sanjoseca.gov/documentcenter/view/12798>.

City of San Jose. 2013b. Community Meeting Invitation. May. Available:
<http://www.sanjoseca.gov/DocumentCenter/View/17291>.

City of San Jose. 2013c. Newly Filed Projects. April. Available:
<http://www.sanjoseca.gov/documentcenter/view/15871>.

City of San Jose. 2012. Planning Commission Staff Report. Available:
<http://www.sanjoseca.gov/documentcenter/view/12663>.

City of San Jose. 2014b. Diridon Station Area Plan. Environmental Impact Report.

<https://www.sanjoseca.gov/index.aspx?NID=1743>
City of San Mateo. 201 Hillsdale Statlon Area Plan. Available:

City of San Mateo. 2013a. 800 & 888 North San Mateo Drive Apartments PA-11-046. Available:
<http://www.cityofsanmateo.org/index.aspx?NID=1866>.

City of San Mateo. 2013b. 2090 S. Delaware Apartments PA-11-087. Available:
<http://www.cityofsanmateo.org/index.aspx?NID=2391>.

City of San Mateo. 2013c. Cal Water Office PA12-053. Available:
<http://www.cityofsanmateo.org/index.aspx?NID=1935>.

City of San Mateo. 2013d. Gas and Shop PA12-083. Available:
<http://www.cityofsanmateo.org/index.aspx?nid=2563>.

City of San Mateo. 2013e. Mitigated Negative Declaration Mi Rancho Market. May. Available:
<http://www.cityofsanmateo.org/DocumentCenter/View/37391>.

City of San Mateo. 2013f. Nazareth Terrace SPAR PA10-008. Available:
<http://www.cityofsanmateo.org/index.aspx?NID=1900>.

City of San Mateo. 2013g. Sadigh Mixed Use. Available:
<http://www.cityofsanmateo.org/index.aspx?NID=1303>.

City of Sunnyvale. 2013. Downtown Development. Available:
<http://sunnyvale.ca.gov/HotTopics/DowntownDevelopment.aspx>.

Civil Engineering Associates. 2007. General Development Plan Morrison Park. November. Available:
<http://www3.sanjoseca.gov/clerk/Agenda/20080520/20080520_1104att3.pdf>.

Peninsula Corridor Electrification Project EIR 7.23 December 2014
ICF 00606.12



Peninsula Corridor Joint Powers Board References

Federal Railroad Administration. 2012. High-Speed Ground Transportation Noise and Vibration
Impact Assessment. September. Available: <http://www.fra.dot.gov/eLib/Details/L04090>.

Federal Railroad Administration. 2014. High-Speed Rail at Grade Crossings — R & D. Web site.
Available: <https://www.fra.dot.gov/Page/P0103>. Last accessed January 26, 2014.

Federal Transit Administration. 2006. Transit Noise and Vibration Impact Assessment. May. Available:
http://www.fta.dot.gov/documents/FTA_Noise_and_Vibration_Manual.pdf

Grand Boulevard Initiative. 2012. 209-405 W Evelyn Ave. Available:
<http://www.grandboulevard.net/community/index.php/member-organizations/362-209-
405-w-evelyn-ave>.

ICF International. 2012. Mitigated Negative Declaration and Initial Study 100 Moffett Boulevard
Residential Development Project. December. Available:
<http://laserfiche.mountainview.gov/WebLink/0/doc/64735 /Page3.aspx#>.

Lamphier-Gregory. 2011. Wheeler Plaza Redevelopment Project Draft Environmental Impact
Report. November. Available: <http://www.cityofsancarlos.org/wheelerplaza/default.asp>.

LSA Associates. 2007. Baseball Stadium in the Diridon /Arena Area. March. Available:
<http://www.sanjoseca.gov/DocumentCenter/View/2220>.

LTK Engineering Services (LTK). 2012. Caltrain/California HSR Blended Operations Analysis.
Available:
<http://www.caltrain.com/projectsplans/CaltrainModernization/BlendedSystem/BlendedSyst
emPlanningProcess.html>.

LTK Engineering Services (LTK). 2013. Caltrain/HSR Blended Service Plan Operations Considerations
Analysis. Prepared by LTK for Caltrain. June. Available:
<http://www.caltrain.com/projectsplans/CaltrainModernization/BlendedSystem/BlendedSyst
emPlanningProcess.html>.

Peninsula Freight Rail Users Group (PFRUG). 2013. Scoping Comment Letter re: Peninsula Corridor
Electrification Project EIR. March 18.

Richmond Mining Limited, undated. Buena Vista Magnetite Deposit. Port of San Francisco
presentation.

Richmond Mining Limited. 2010. Letter of Intent - provision of Port Facilities for the Export of
Magnetite Concentrate. June 18.

San Francisco Municipal Transit Agency (SFMTA). 2013. Project Overview. Available:
<http://centralsubwaysf.com/content/project-overview>.

San Francisco County Transportation Authority (SFTCA). 2013. Bi-County Transportation Study.
Available: http: //www.sfcta.org/sites /default/files/content/Plannin

BiCountyStudy/Final Report/BiCounty%20Final%20Report.pdf. Accessed: July 1, 2014.

San Joaquin Regional Rail Commission (SJRRC). 2013. ACEforward Notice of Preparation. Prepared
by AECOM. Available: <https://www.acerail.com/About/Public-Projects/ACEforward /NOTICE-
OF-PREPARATION-OF-AN-ENVIRONMENTAL-IMPACT-R>.

Peninsula Corridor Electrification Project EIR 724 December 2014
ICF 00606.12


http://www.sfcta.org/sites/default/files/content/Planning/BiCountyStudy/Final_Report/BiCounty%20Final%20Report.pdf
http://www.sfcta.org/sites/default/files/content/Planning/BiCountyStudy/Final_Report/BiCounty%20Final%20Report.pdf

Peninsula Corridor Joint Powers Board References

Santa Clara Valley Transportation Authority (VTA). 2010. Santa Clara Station Area Plan. August.
Available: <http://www.vta.org/bart/santa_clara_area_plan.html>.

Santa Clara Valley Transportation Authority (VTA). 2009. Local Transportation Model Consistency
Guidelines. May. Available: http://www.vta.org/cmp/technical-guidelines>.

San Mateo County. 2011. North Fair Oaks Community Plan. Available:
http://planning.smcgov.org/documents/nfo-plan. Accessed: September 19, 2014.

Transbay Joint Powers Authority (TJPA). 2004 and subsequent. Transbay Transit Center Program
Final SEIS/EIR (2004) and subsequent addenda. Available:
<http://transbaycenter.org/tjpa/documents/environmental-documents>.

Transystems. 2011. Salinas Valley truck to Rail Intermodal Facility Feasibility Study. Prepared for
AMBAG. August 19. Available:
<http://www.ambag.org/pdf/AMBAG%20Intermodal%20Truck%20to%20Rail%20Terminal%
20Report%20Final.pdf>.

Union Pacific Railroad (UPRR). No date. Federal Railroad Administration’s Train Horn & Quiet Zone
Rule. Available: at:
<https://www.uprr.com/reus/roadxing/industry/process/horn_quiet.shtml>.

U.S. Census. 2010 Census Data. Available: <http://www.census.gov/2010census/data/>.

U.S. Environmental Protection agency (USEPA). 2010. Freight Locomotive Emissions Overview.
Material presented at Midwest Clean Diesel conference. July 13, 2010. Available:
<http://www.epa.gov/midwestcleandiesel /sectors/rail/materials/ls.pdf>.

U.S. Environmental Protection agency (USEPA). 2004. Unit Conversions, Emissions Factor and Other
Reference Data. November. Available: <http://www.epa.gov/cpd/pdf/brochure.pdf>.

7.18.2 Personal Communications

Greenway, Greg. Personal Communication via email with Stacy Cocke, Caltrain, May 21, 2013.

7.19 References for Chapter 5, Alternatives

7.19.1 Printed References
Agility. 2009. Super Express Key Facts. Cited acceleration is for bi-mode trains.

Alstom 2012. Alstom to supply five more Regiolis regional trains to the Pays de la Loire region for
€25 million. Available: http://www.alstom.com/cs/press-centre/2012/2 /alstom-to-supply-
five-more-regiolis-regional-trains-to-the-pays-de-la-loire-region-for-25-million/

Alstom 2013a. Coradia Polyvalent Partenaire de L’Eco-Mobilite Regionale. Available:
http://www.alstom.com/Global/Transport/Resources/Documents/Coradia%Z20Polyvalent,%?2
0le%20partenaire%20d_%C3%A9co-mobilit%C3%A9%20r%C3%A9gionale.pdf

Alstom. 2013b. Coradia Polyvalent Designs. Available:
http://www.alstom.com/Global /Transport/Resources/Images/coradia_3_fr.jpg

Peninsula Corridor Electrification Project EIR 725 December 2014
ICF 00606.12



Peninsula Corridor Joint Powers Board References

Atkins. 2012. Great Western Main Line Electrification Project. Environmental Statement. Volume 1A:
General Sections. Prepared for Network Rail. October. Available:
<http://www.networkrail.co.uk/browseDirectory.aspx?dir=\projects\Great%20Western\Elect
rification%20Environmental%?20Statements&root=\projects\Great%20Western>.

Bay Area Rapid Transit (BART). 2008. East Contra Costa BART Extension Draft EIR. Prepared by:
PBS&]. September. Available:
<http://www.bart.gov/sites/default/files/docs/2.0_Project_Description.pdf>. Accessed:
November 19, 2013>.

Caltrain. 2011. Caltrain Future Technology Assessment. Prepared by JPB for the Palo Alto Rail
Committee. May 26. Available: <http://www.slideshare.net/alevin/caltrain-emu-dmu-
comparison>. Accessed: January 4, 2014.

European Railway Review. 2011. Electrification Train to Transform Railway Improvements.
December 5. Available: <http://www.europeanrailwayreview.com/11534 /rail-industry-
news/electrification-train-to-transform-railway-improvements/>. Accessed: January 3, 2014.

LTK Engineering Services (LTK). 2012. Caltrain/California HSR Blended Operations Analysis.
Available:
<http://www.caltrain.com/projectsplans/CaltrainModernization/BlendedSystem/BlendedSyst
emPlanningProcess.html>.

LTK Engineering Services (LTK). 2014a. PCEP FEIR Tier 4 Locomotive Inputs. Prepared for Caltrain.
August 6.Massachusetts Executive Office of Transportation,(Mass.EQT). 2008. Fairmount Line
Service Improvements: Potential Use of DMUs. Final Report. Prepared by: Jacobs Edwards and
Kelcey. Available: http://www.eot.state.ma.us/downloads/DMU Fairmount.pdf Accessed: June
20,2014.

Network Rail UK 2013. Groundbreaking Factor Train Slashes Years Off Electrification Programme.
uly 25, 2013. Available: http://www.networkrail.co.uk/news/2013 /jul/Groundbreaking-

factory-train-slashes-years-off-electrification-programme/Railway Gazette 2007. Electro-diesel

AGC launched on the world market. October 26. http://www.railwaygazette.com/news/single-
view/view/electro-diesel-agc-launched-on-the-world-market.html

Railway Gazette. 2013a. High Output Electrification Train Ready to Roll. September 2. Available:
<http://www.railwaygazette.com/news/single-view/view/high-output-electrification-train-
ready-to-roll.html>. Accessed: January 3, 2014.

Railway Gazette. 2013b. SNCF Orders Electro-Diesel Inter-City Trainsets. October 13. Available:
http://www.railwaygazette.com/news/single-view/view/sncf-orders-electro-diesel-inter-city-
trainsets.html

San Francisco County Transportation Authority (SFTCA). 2013. Bi-County Transportation Study.
Available:
http://www.sfcta.org/sites/default/files/content/Planning/BiCountyStudy/Final Report/BiCo

unty%20Final%20Report.pdf. Accessed: July 1, 2014.

Peninsula Corridor Electrification Project EIR 7.26 December 2014
ICF 00606.12


http://www.eot.state.ma.us/downloads/DMU_Fairmount.pdf
http://www.sfcta.org/sites/default/files/content/Planning/BiCountyStudy/Final_Report/BiCounty%20Final%20Report.pdf
http://www.sfcta.org/sites/default/files/content/Planning/BiCountyStudy/Final_Report/BiCounty%20Final%20Report.pdf

Peninsula Corridor Joint Powers Board References

Siemens. 2013. Multi-State High Speed diesel Electric Locomotive. Packet 1 - Technical Proposal.

Submitted to Caltrans, Illinois DOT, and WSDOT. Reference #14-1-DPIT.

Sonoma-Marin Area Rail Transit (SMART). 2005. Sonoma-Marin Area Rail Transit. Available:

<http://www.sctainfo.org/pdf/smart/deir_ch2_%Z20project_description.pdf>. Accessed:
November 15, 2013.

Sonoma-Marin Area Rail Transit (SMART). 2008. Draft Supplemental EIR. Section C.4 Alternative

Train Vehicles - Light DMUs. March. Available:
http://www.sctainfo.org/pdf/smart/dseir/c4 alt train vehicles.pdf

Stadler. 2009. GTW DMU 2/” low Floor for Denton County Transportation Authority (DCTA), Texas
USA. Cited acceleration is for full train.US Railcar, no date.

7.19.2 Personal Communications

Tumola, Thomas. Personal Communication via email with Rich Walter, ICF re: Dual-Mode Section -
review comments. February 11.

Peninsula Corridor Electrification Project EIR 7.27 December 2014
ICF 00606.12


http://www.sctainfo.org/pdf/smart/dseir/c4_alt_train_vehicles.pdf






